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TRS HESOLWlOiS OF PBESXi v - fO V O ,  CABBIKOL
wMvtW«»  ■*
The ,1^ ^ 0 1 7 8 18 o f  Carboxyl i c  , f  nt ~
; k - oh j .- i  - 1 -0  « ' '
Xhe hydrolysxv of. carb osy lic  esters..:may .ba formulated-■ O;, . -■. ■ ■ ■•'- j  " v ' . "g .
■: .......
in eitfcsr o f  two wayst ■':ijvs.
( i )  , H. s oi oa  ♦ OiOS
( i  i )., ’ .h . co»ofa h 5 * . aoi-a\;xo fu oo .hiohhh k :
.   . "  ■■ . . .  . : . . .  f  B -  - ■ • - .■  'V  '■ :■• O  . "  ; ' '
9 • ' f o r  'Which th e  conven ien t '".terms aeyl-oxygen f i s s io n  ( f o r  i )
- .-v ... . ... ■■'■ .. - \ ■ :■ ' \ .' ' , .„■. J’. V' 0 "■ i .
and alky l - o  xygsri f i s s io n  ( fo r  li)"' ware introduced by Bay'
• , , t ■ ; ’. 1; 'OoO v f ' ■?' . a h '■ ‘i ~ - ■’ ■? i hand Ingold (!}♦ '
, .    ■ - E ,-v t:.;: ?' O - }•' ' ' ' : ‘E ; : : ' '>■ ' O' V'" hi. h V ' O
-'■In1 h l a rg e  m a jo r i ty  o f cases  carooxylic  e s t e r s ,  
undergo by r o l y s l s  by - mechanism .{1 }* ' t h i s  i s  shown by a 
la rg e  volume o f  experimental* evidence which may be c la s s i f i e d  
as .foliow as- '
(a); Garboxylie-' ® s tc rs l 'o fv most Dptie&XXyr- active'-- a lc o h o ls ,  
particu larly; -of s a tu r a t e d - a l i p h a t i c  : a lc o h o ls ,  oh"'hydro l y s i s  ' 
y i e ld  o p t i c a l l y  pure a lc o h o ls . low hydro1 / s i s  by th e  a lk y l-  ■ 
oxygon f is s io n  mechanism im p lie s  th e  tr sn s ito r y  ex isten ce  
o f  th e  red ic r- t  R* which c a r r i e s  a,: p o s it iv e  charge and which 
would assir*o «. lasi&t f i  ^  H  i d r e s u l t  in  th e  
production ..of - the lib e r a te  a a la o n ^ l  in  i t s  o p t i c a l l y  in a c t iv e  
ra.ce.mic form*
I b i s  argument i s ,  o f  co u rse ,  only a p p lica b le  to  th o se  a lc o h o ls
in -w hich .the-hy& roxylic group i s  a t ta c h e d  d i r e c t l y  to  the  
asymmetric carbon atom* •
(b) la c h  o f  th e  two isom eric  e s te r s ?
* Gil# Gil# OHpJ*OAo ; • yH* Qli • OH#
QAc.
■ e r o ty l a c e ta t e  methyl a l l y l  a c e t a t e .
on h y d ro ly s is  with d ilu te  c a u s t ic  'soda y i e l d s  i t s
own: a lcoh o l unmixed with the  other alcohol- ( 2 ) .
Had th e se  r e a c t i o n s 'in v o lv ed  alkyl-oxygen  f i s s i o n
each e s te r  would hav© y ie ld e d  a-m ix tu re  o f  th e  two alcohols.
s in ce  both cou ld  g iv e  r i s e  to  th e  same mesomeric p o s i t i v e l y
charged ions
• , Q  '
OH3 *CH~dH~CM2
(c ) It. was shown..by Whitmore (3) ..that w h ils t  t e r t i a r y  . 
butyl carb inyl h a l id e s ,  on h y d ro ly sis , y ie ld  te r t ia r y  amyl
a lco h o ls  '
■ Me~,*0»QUpy I •------:------------  ^ Me------ - C#OH .
oalii • “ • • ch2/
f  '  :« v
■ y e t  when 1 -QAc h y d ro ly sis  g iv e s  th e  tmisomarised
t e r t i a r y  b u ty l  carbinol* Here aga in  i t  i s  ev id en t  th a t
3■hydrolysis-'.''of--the "oar boxy l ie ;-e s te r  d£,n ’only haV® occu rred  
by- a cy l-o x y g err .fiss io n .
(«jj Xh® most con clu sive  demonstr&ticn un. favour o f  a c y l-
oxygen f is s io n  w*s provided in  1934 by Polcnyi end Szabo (4 } S 
they showed that when amyl a ce ta te  iu...s hydrolysed with sodium 
hydroxide in  water containing' an increased' -proportion o f  the
-ip
iso top e ■•-■O' d  th e  r e su lt in g  a lco h o l contained'.r only--■■'the- normal •
18 ' d  : - ■proportion Of 0.  ^ ;,ro\ip - ; v: i.
CE-.CoioO-E,-
. o 1 8 i - a  '............................................. , . , . .  .
, nevertheless., "alkyl-oxygen ' f is s io n  occurs more frequently  
than i s  sometimes' supposed as the fo llow in g  r e s u lt s  ind icate*  
fliehh {*)' 'o(:V -d im eth y la lly l hydrogen phthalate i s  
hydrolysed, with- ah- excess sodium -hydroxide*1-the*
l iv e r a te d '^ ^ d im e th y la l ly l  a lcoh o l i s  alm ost o p t ic a lly  
purs; i t . can; b.® reconverted" in to  i t s  (4*) acid;, p h thalie  
e s te r  o f  but so lg h tly  dim inished rot atopy.-.power.,
1- -  whinv 'the-'hydro lytic"- agent i s  s l ig h t  excess b f d i lu t e
sodium hydroxide the a lcoh o l i s  obtained in  a h igh ly  racemieed 
fora (5}♦
I t , ■ l ik e ly ,  therefore-. th a t , -whilst a c y l^ e x y fe a ,f is s io n
i s  mainly op era live  in  concentrated a lk a lin e  so lu tio n  the 
alkyl~oxygen-..:mechanism', comes Increasingly.: in to  play, as, . ... 
■the .a lk a lin e  so lu tio iu b ecom es,wore,.an<Lmore, d i l u t e . ,, ",v 
. Since., the p o stu la ted ,,p o s itiv e ly , charged ra d ica l,,,
■■■'• - ■ -v-: - ■- a  e a.'
I s  symmetrical* the' same racemic chemical In dividual''-Is 
obtained whether' the hydroxyl group attach®^ i t s e l f  to  
the ' or the Carbon atom."
Vho^ * no^evcc, t ju n o le e u le ”i s  not symmetrical  ^
second’ p o s s ib i l i t y  a r is e  dp “ th is  i s ”, o u t l in e d -by th e ....
’ y  OP : . r - r  ,.:ah  ^ I, h. P i
fo llow ing  schemes
, ,  ..••\.Ph.aE-GHsCH*Gd3 , , , ,
0 *■ GO; CtHI .GOOir - - try  ^  ■ CHU'CH-CH-CH . Ph-:. O * . dijott N*0» J7\ J
<* -phehyl-ir-methylallyl
"” ” pii» QHVcn-oii'i
j ‘3
O.CO.CgH .^COOH ~ai-Fh.CHsCB.CH.aa-
^-phe'yrl-ot-m ethylallyl • ■ ^  ;<■'■ - j’ .: 1 T :vii«
V-Phe •*>l-o^-m ethylallyl a lco h o l i s  s tr u c tu r a lly  more sta b le  
than the Isoraeric «C-phenyl~#«m@thylallyl a lcohol and when 
i t s  (♦) acid  e s te r  i s  hydrolysed by d ilu te  a lk a l i  the
:un'isomerised';' alcohol' is-'-'- btotslhe'd-ift: ani almost-: completely--.iul
racemised-form*
-ihe mo s t '  marked - examples-: d f  hydrolysis" by: a lky l-oxygsn  
f i s s i o n  %@re: f ir s t* m e t ' with- in ser te r s-  o f  .■js-methoxyfeehzhydrol
(S); subsequently5 th©'-: same"'- phenomenon-was encountered':In 
e s t e r s  of- o th e r  secondary a lcoho ls-  c o n ta in in g  an• -.alkoxy 
group " s u b s t i tu te d  "in 'ah-'aromatic-' nucleus;-- (? )» (8 )  9 (9)» i l -  
co n s id e red  o f  i n t e r e s t  to ^ in v e s t ig a te  to  what 
e x te n t  th e  replacement* by a methyl group* o f  the  methoxyl 
group in  g-methoxybenshydrol would modify the mechanism • 
o f  h yd ro lysis  o f  the carboxyliq  a s te r s  o f  th e  r e su lt in g  
g-methylben^hy&rol * .On g e n e ra l  grounds i t  m ight' be 
a n t i c ip a te d  t h a t  the replacement o f  the gfpup ~0QH  ^ by ~GEy 
would have th#  e f f e c t  o f  d im in ish ing  the tendency o f  
jy-methylbenzhydryl- e s t e r s  to  undergo h y d ro ly s is  by a lk y l -  
o x y g e n .f is s io n ,<.s in ce  th e  a b i l i t y  o f  a  methyl group to  b r in g  
about e le c t ro n  r@lcs.-se i s  much l e s s  than t h a t  of. a methoxyl 
group* .
Accordingly g-m ethylbenzhydrol h a s■been prepared end 
resolvi'd  in to  .o p tic a lly 'a c t iv e ' forms- by the f r a c t i o n a l  
c r y s t a l l i s a t i o n  o f  the bruoing s a l t  o f  i t s  a c id  p h th a lie  es te r*
Previous attem pts ..to /reso lve .n th is ':earbi$olAwere unsu ccessfu l
d o . ) , . ( i i ) .  ;  • ^
:, ,A -.study., of. .the a lc o h o l  and o f - i t s  carboxjrlic. :esters: •*}
with, .app rop ria te  r e a g e n ts : has beenima&e an&'.the -..resuits;:• 
are, .no:w p re se n ted  in  ta b u la te d  form ;...t h i s  i s ; .fo lio  we&dby ; 
a  .'.short ■ d iscu ssio n  o f  the t h e o r e t i c a l  im p l ic a t io n s .
••'' vi^ l* u l l  d e t a i l s  o f a l l"  th e  reactions"' are recorded":in' the  
experim enta l sec tion*  • °
7ta bls i**» <a*M**»
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$' K '
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! | A
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A -  . , '
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5 -
rt ■% : *•
4. e?
IT
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6T
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i ' r
S3*
o
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1 'lit
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P PVPa Pb..PA: vP)
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SoClU'T! I - l3 .  
Sulrhir.r.te'
0*2H Sodium hydroxide
formic ac id  
A s th a n o l '
i r
PA I ' / '  
100
12days :dl-Buiphone
i :' P -  i  A  -A P . y .-. -  . ..  ■ ■; .P j
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' I t  would appear, from th® rea ctio n s o f  j^methylbenzftydrol 
and i t s  e s te r s , that th® m&thyl group cr*^cs c resided  
in fluence' on th® benshydryl ra d ica l wha.cn can t _
Oohelusionc,
accounted f o r 'b y  an' e le c t ro n  d r i f t ' f r o ®  th®. methyl groups
Xhis in c re a s e  in  nuclcophylic p r o p e r t ie s •is ,ev id en ced  
'by the rea ctio n  ...between g-methylbenshy&ryl ■ hydrogen phthalat®
bm zby& ryl hydrogen p h th a la te  undergoes h y d ro ly s is  under 
s im i la r  cond itions*   ^y  ■:> ■■
Ih e  e le c t ro n  -d r i f t  from th e  methyl- group, d esc r ib ed  
above, i s  g r e a te s t ,  in  a c id  -so lu tion  la -w h ic h  medium th e re
- i s  .observed a s t r o n g - te n dencjf fo r  th e  £-sethylb®nzhydryl :
group to- separate - as & cartonium cation*'' ' -Ih is la t t e r  change ■
is . in d ica ted  by. the :combination o f th e  r e s u l t in g - c a t i o n '  with'"
added anions.;or t h e ' d isp lacem ent of - a  proton from reagents
such as  a lc o h o ls , th e  - l a t t e r  reaction s' r e s u l t i n g  in  the' fo
form ation  o f  ■ ethers* In. a d d i t io n  to  " th# s t r u c t u r a l - n a tu r e  
.o f
of..the productsAthas©: reactions" in d ic a t in g  t h a t  - t h e  n -m eth y l-  
benzhydryl ca tion , has se p a ra te d  during  the -•-reaction"- th© use
- o f  o p t i c a l l y  a c tiv e  d e r iv a t iv e s  and th© r e s u l t i n g  ra o e m is & tlo n
c+>
y  \
\  /
end d i l u t e  aqueous a l k a l i  g iv in g  r i s e  to  th e  d i-e s te r  whereas
leads.:-;'to.- -the - same .conclusions* ; ::g ,.y; - ■ -
■ 1;'Baker -and:£&th&n.: (12).,.have 'postu lated  ©. mechanism •
o f  el«otron-.;rele&se. .by a lk y l-  groups - which' giv&s r i s e ,  to  .a. 
s p e c ia l  ^ y p # 'o f .  mesomeric e f f e c t  involving-, th e  'resonance-, 
hybrids s , , y .  g
L I  I I '.  i  Ik - - : •■■■! \ /G>
Xhese a re  r e p re se n te d  by th e  fo llo w in g  modes o f  
®1 o c iron  t r a n s f e r s  ulc- - hWic-h . Hr .■
• « .  , : r v  . . . : ■ .
©O
The p r o b a b i l i ty  o f  t h i s  urmmaal conjugation has been 
discussed, by• iiughe'syaIngoId and la h c r  ,.(13)" with resp ect to  
th e  hydrolysis--&nd -a lco h o ly sis  o f  g -a lk y l s u b s t i tu te d  
benshyary l c h lo r id e s  and th®. r e s u lts  o b ta in ed  demonstrate 
th e  r e a l i t y  o f  tautomeric, - e lectro n  d isp lacem ents  o f  th e  ., 
■electrons o f ;th e  n o n - io n is in g  ~QH groups and :the .'above workers 
■■accepted Baker',:.and -aathans. p o s tu la t io n  and in d ic a te  t h s t  the  
e f f e c t  :. is  -greater when, the  -reaction , i s  s t ro n g ly  e lectro n  
demanding*' th e  tau tom eric  e f f e c t  r e in fo rc in g 'th ®  g en era l' 
in d u ctive  e f f e c t ,  p lh a  r e a c t io n s  o f  g^methyllbenzhydrol.and p 
i t s  e s t e r s  a re  in  agreem ent-w ith  the  Baker and Mathan
th eo ry  land --.the -Increased e l# e tro $  ‘r e le a s in g - ‘power--rin  a c id  
medium can-.-..-be - .a ttr ibu ted : to- "the - i n i t i a l  a d d i t io n  "of &r v ' 
p ro ton  .-to;;:the: -reacting' .molecule?'--t *th@- p o s i t iv e ' '  c e n tre  thus, 
produced, w ill '.-create' ahvelectroh-- demand which w ill" r e s u l t  
in  -.bhe-: mesomeric-effect,:- :de s c r ib e d -b y  Baker,- developing  
In to  ah: - eleetro® er.io  e f fe c t - .  1 - l h a ' r e a c t i o n :between-'r-methyl-- 
benshydrol.; and-m e th y la lc o h o l ,  ■'■■■in 'the" presence--' o f  m in e ra l '  
ac id ,w ou ld  .thus 'b e  form ulated? -•'• ^
V e. :S-..s : R.OH 4.: , :
" ' S,0H2 ' '■ — R ♦ 0 I2
B ®  MsO® — :-------■— —*■ H.OMe,
* ' ;I t  i s ’'observed '■ t h a t  ■ e s te r s  such a s  the. benzoate* a c e ta te  
and 'formate, " when reflu xed  with anhydrous raeths.no!, show no 
tendency ■'to :eth er .formation but in  I presence o f  d i lu t e  
mineral'-beid th e  methyl' 'ether i s  obtained in  ■ each case ' in  
gpi&ntlt&tive 'yield.'' "A s im ila r  mechanism to tb t  above, 
which covers  the hr ©action between' th© e& rblnol- and a c id  
methyl 'alcohol,'- w ill''serv e  to' exp lain  the.course' o f  the 
r e a c t i o n s 'o f  t h t  e s t e r s '  and the  :same reagent*
i t  i s  poo n l v ,  in  c e r t a in  e a se s , fo r  th® pro ton  to - 
a r i s e ' ’ from' th® molecul®'undergoing reaction  and i t  i s  found 
that when water' i s  added to  the r e a c t io n s  between g/1
a lcoho l, and th e  .monobasic e s t e r s  the',, format® y ie ld s  th e  
methyl • eth er w hereas;. th i  'acetate and th e  fcmisoate flo not*
I t  i s  suggested  that.,,, th e  r e a c t io n ,  in  th e  case o f, the  
formate, i s  in i t ia t e d  fey :a : sm all degree o f  h y d ro ly s is  
when the a c id p ro d u c e d  provides the req u ired .proton*
'The strength  of""the tcid"'with rnich the g~methylbenzhydryl 
ra d ica l la  combined la  important in these' a u to o a ta ly tie  ■' 
reaction s' and, as ooserved, "«w k aoida c.eh  as c * t ic  snd 
benzoic' 'do ' not" pro vide''a concentration' o f  hydrogen ion s  
s u f f i c i e n t ’to promote th e 'alectrom aric chtr e^s" in  ;the 
£~rethylbr$ shy dry i  ra d ica l whereas- form ic-acid , which i s  
very muon stronger, ddes* '" S im ilar'" resu lts'are obtained' ' 
w hen'acetic :&rid "formic acids' are used as so lv en ts  for' ' 
certa in  reaction's ' d escr ib ed ' l a t e r . '
l ik e  i t s  e s t e r s  g-methylbenzhydrol i s  recovered  
uichrn.-ed a f te r  r© fluxing sev era l hours' with"methanol, 
but in  the presence  of- d i lu t e ’ mineral'' a c id , as  b e fo re , ,  
a  q u an tita tive' y ie ld  o f 'm e th y l e th e r  i s  "obtained*
l a  the r e a c t io n s • of. the .monobasic ' e s t e r s , . in  a d d i t io n  
to  the e f f e c t  o f  the s tr  r^th o f  the  acid  resid u e , -there 
i s ’an o th e r  fa c to r  to' co n s id e r  v is ,-  the 'tendency fo r  e lectro n  
r e le a se  from the a c id  r e s id u e ,o f  the e s te r* '  The l a t t e r  i s  
an in d u ctive  e f f e c t  and i s  represented by the general
f t
■ . Xh® electron . a c c e ss io n •? is -g r e a te s t  ..from - the phenyl.p.-... 
group..and ras,.,this. ^electron. ; r e lea se  rf i l l  oppose ..electron • 
rsleas®  ...from, the ,r-m@thylbenfchydryl ■ group I t  ■ would be < 
expected t h a t t h e  ■ ben so ate ; should -show much ,l@ss. t@nd.onoy 
f o r ; a lky l - o  xjgen f i s s io n  -in  - . i t s ,.r ea c tio n s , than the .format® 
which, i s  actu a lly -fou nd , to b#. the case in  th e  : r e a c t io n . , 
bet ween, the .e s te r s  ..and aqtieius methyl a lc o h o l| but i t  ...,v,v 
shou ld .= bercum ber®  d ;.that -in .-..the above reaction  the e f f e c t  
o f  the stronger form ic.ad id  resid ue must be considered* 
Another cesc  in  which th e ;e f f e c t  o f  the acid  residue  
i s  demonstrated i s  in  the h yd ro lysis  o f  the e s te r s  by 
heating  with ' w ater••'-when"'the f o r m a t i s  considerably  
hydro lysed  and the a c e tc t e  h a rd ly 'a tta c k e d ,.
h yd ro lysis  with mire m l'a c id  r e s u lt s  in  a considerable  
in c re a s e  in  the  h yd ro lysis  o l t i© a ce ta te  with no change 
in  th e  anount o f  h y d ro ly s is  o f  th e  formate from th a t  
observed with w ater as the h yd rolytic  agen t*
Farther evidence- o f  the increased  m ob ility  o f  the 
n-raethylben&hydryl group in  th# presence o f  a c id  i s  
fu rn is h e d  by th e  i s o l a t i o n  o f  -dl-form&te and dl~&e®t&te
from,the ...optically ■ acti?®  .v a r b in o l.and formic and 
.acetic. a c i d s ..-respectively, and from ..the r e a c t io n  between 
, th e  .carbinql and i t s  monobasic e s t e r s  and I hr* ^ -to luene  
..sulphinate* In' aqueous ethyl'- a lc o h o l , which so lu t io n  i s  
e l  ith t ly ,, a lk a lin e  due,.to s i l t  h y d ro ly s is  o f  th e  sulphinat®, 
>;the amounts,.of,.sulphone obtained are n e g lig ib le  and in  
a c e t i c - a c id  so lu tio n  no .reaction , occurs-..but in formic ac id  
.so lu tio n a ,, q u a n tita tiv e  y ie l d  of. -eulphone i s  D e ta in e d  in  
each case*,, - Here., th e  i n i t i a l  re v e r s ib le  proton t r a n s f e r  
from t h e . rel©:t i? e ly .  strong, formic a c id  induces the . separation  
o f..th e •. ^-methylbenzhydryl carbonturn c a t io n  which combines 
w ith th e  strongly, n u c leo p h y lic . sulp-hin&te anion*
■■ The.■■■reactions-between '2“toluene su lp h in ic  a c id  and 
thylbenshydrol' and i t s  formate, a c e ta te  and benzoate 
resp eetir& ly , - y ie ld in g  th e ' corresponding eulphone ' in  ...
■ ’quantitative-■■•yield a lso  p o in t . to.; the., increased  tendency for  
■separation  of"the u-m ethylbenzhydry1 c a t io n  in  acid  so lu t io n .  
All:: th ese  -reaction s are carried..out... in'.aqueous s o lu t io n ,  
the pro ton  coming from the  j>~ to lu en e  su lp h in ic  a c id ,  ,
R t.C 0 .0H ’.> E ® * fcR'.CO.-OHH
f t 1,2 0 .OS R
n * * . j  r* so 2® J'Pr'SQJ?
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The; d i s s o c ia t io n !  c o n s ta n t  ■’of- th'@:;l a t t e r  he ld"  (K. 10*" 
p e rm its ' th e  a d o p t io n ’ o f  .the-'autoc& tiiysis '-m echanism  
suggested^ fo r-  th e - 'reac tio n s '.o f '- th e -’form ate , ' (Formic' a c id  
has.--.lC* - -2x10 ^  m
h-:l;';t ':The'-rvaotions . o f t h «  a c id ,  e s t e r s  o f  d ibasic"  a s i d i  
su c h ’as -p h th & lic  a n d :su c c in ic  a c id s  p ro Tide f u r th e r  
in fo rm ation  '^regarding*the "with -whieli; th e  ^-methyl-* ; 
bcnzhydryl" carbdaium 'cation '-% eparifed  - in  •* the  ■ course o f " 
r e a c t io n s  -of .-tht- ca fb ind  1";;a r i d ' i t s  e ~*te-”s ,
-■ The "most s i g n i f i c a n t  - reac t io rf  o f  th e se  ac id '  e s te r s '  ' 
o f  i thc  ;d i b a s i c : a c id s  ?i s  - that  with 'd ilu te ' a l k a l i  forming " 
the; .n eu t ra l - - e s te r  * '"■'■‘T h is  -:reiteti©n has" been shownt in  the  
ease o f  n-methoxybdnzhydryl 'hydrogen p h th a l a t e , '  to  t a k e  
placed between -two’mole c u l t  s'-of -'tha a c i d  :« s t e f j ' ' " ■"
, ^ V\  Co.ofi ,'\^\CO.O& ■ /3S
I l „ . 0 »  ; ' ~ ^  I J - —  * B®
‘ C o - O p  ■ _  Co.  O ft
CO.  o °  ' v /  C£>. of t
- - l a n d i t h e  < c o r r e c t n e s s  • o f  t h i s  -‘mechanism i s  i l l u s t r a t e d  
by t h e i s o l a t i o n  o f  a c t i v e  e & rb ih o l , . by h y d ro ly s is  o f  the  
n e u t r a l  :©story with h a l f ' i t s  o r i g i n a l  r o t a t i o n  *
- :• • thylbenshy'drjrl hydrogen phthal&te i s  complete iy  1 
hydro l y s M  at. room tem pera tu re  with G*3!i and 0 ,11  sodium
hydroxide but;:.at, e levated  temperatures y ie ld s - th e ,  d i - e s t e r  
with;0*lK, alkali*;:-ah® hydro g#ri; succinate  i s  a lso  ^ ...
hydrolysed with .0*3 ^ a l k a l i  a t . room, temperature but - with 
0*lK;.&lkaXi,.yi@lds a,, considerable-, amount o f  - .d i-e s te r ; , .a t  . 
higher.,:, temperature s.- with..-.0*1$ a lk a l i  the y i e l d ; o f ,  d i -e s te r  
i s  inqrees®d.f-^~ ;.'p: ,.t: '
. 1  --- c lo s e ly  ■ ;eonnepted  ■ with the formation o f  .n eu t ra l  e s t e r  
in  alkaline:,- s o lu t io n  is -  the . formation o f  a . sulphone : whan 
so lu t io n s ;  o f - th e -a c id ,  a s t e r s ,  in., a lk a l i ,  a re., added to. - 
so lu t ions ; ;  o f  the. so.ti.um s a l t  of-.^-toluene sulp.hinie .aoid, 
i n , .water*-.‘ In t h i s , :case t h e :rcarbonium ca t io n  is '  free  to  ' 
com bine with hydroxyl , ,  a c id  ©ster,  o r . sulphin.ate anions* 
rsv- - With-the o p t ic a l ly  a c t iv e ,  hydrogen, p h t h a l i c ,  e s t e r  in  
0*-3H-alkali- a  . .quantitative  y i e ld / o f  .,dl-dulp.hone i s  ob ta ined ;  
in:.-.0*1K.5 a l k a l i .  ih@.. y i e l d  of, .sulphone. . i s  .somewhat reduced* , 
,1’he -.hydro gen; s u c c in ic . e s te r ,  ..on. the  s t  her  h an d ,s h o w s  a . mark a. 
.tendency--to. -hydrolyse - at-:room, temperature,  .with 0*3K. and 
.0*1$ a l k a l i ,  y i e l d i n g  car bin o l  .in a d d i t io n  to sulphon© and 
n e u t r a l  e s te r ;  a the y ie ld '  o f  sulphone in c rease d  a t  h ighe r  
t e m p e r a t u r e s * " ' " '  ■ '
, The . f i r s t  .d is so c ia t io n  constants for...phthalic and
f   ^ ■ V , - -  - d ^5 ’
su cc in ic  a c id s ;■ are 1.26x10 and K^'S^SxlQ-....-•respectively;
th u s  -when d is so lv e d  in  # 411! valen t- amounts o f  th e  earn©
strength a lk a l i  'the '©•*** «*«*'» in ie  © star‘'will'"' g iv e ;r i s e  to
a. s o lu t io n  with &•'higher' pH value than w i l l  the ac id
phthalic  .aster due to s a l t  hydro lysis*" o f  the-^sodium s a l t .
hm in t ro d u ced . /the. p o s s i b i l i t y  ,of-combination .between th@s©
Ions, .and ^mcthylltnEl-^ydryl.. c a t io n s ,  a ■{■ * - vW,w,: ; w--, a.
. ,. G l o s e l y r e l a t e d ,  with, th e  form ation  o f  th« -n e u t r a l : 
e e t e u  in.. -alicalin.©....solution i s  th e  d ism u ta tio n  o f  th e  a c id  
p h th a l l s  © s te r . in , chloroform, so X ution ;, when,, r e f lu x e d  fo r  
se v e ra l  ...hours, a? eonst&er&bl© amount o f  n e u t r a l  .: «st©r- i s  
formed.. Here the. io n i s a t io n  o f  th e  acid,- e s t e r  ..-.provides 
tha  . pro ton  r e q u ire d  for., th e  i n i t i a l -  r e v e r s ib l e  pro ton  . 
t r a n s f e r ,  but,-the, r e a c t i o n . i s  . slow; d u e ,to  . th e  low io n is in g  
power,-of, th e  medium.*; r. The, positive;- cen tre -  in d u c e d 'in  'ih©j &<£id 
e s t e r  .molecule r e s u l t s  in. © lec trom irla  ,changes -which . f a c i l i t a t e  
s e p a ra t io n  o f  . th e  . £Tm ethylben?hydryl ^catiorg which - then..; combines 
w ith , the  free,, a c id  ,e s t e r  'anions*.', v '; ; l .
The hydroxyl ion ' concentration . being "greater then# m i l
co.oft
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'"■In' ■ the" p resence  o f  added anions  the  carbt*nium c a t io n s  
can combine' with these, and i t  i s  .'found'- th a t ,  when phenol 
i s  added to  t i c  ^bove r e a c t i o n  mixture-' t h e  corresponding  
phenyl e t h e r  i s  formed*
- The a c id  s u c c i n i t e  i s  ic co v e rsd  unchanged from the  
chloroform r e a c t i o n  and t h i s  mijht. be ■ a t t r i b u t e d  to  the  
lower d i s s o c i a t i o n  co n s tan t  o f  the f i r s t  hydro n of  
su c c in ic  a c id  which r e s u l t s  in  a c o n c en t ra t io n
too- low  to  e f f  c t  the  f i r s t  .s tep  in  the  process*
In coru,wOtion with t h i s  discrutavion o f  th# a,old e s te r s '  
o f  the  d ib a s ic  a c id s  i t  was observed t h a t  when £-raethyl~ 
benshydrol was h ea te d  with maleic  anhydride ,  in  chloroform 
solution*, t h e r e  r e s u l t e d ,  no t  t i e  lrydro^u  n n le a te  but 
the  -d i-sa te r*  ihe  y i e l d  o f  n e u t i c l  e s t e r  %^ -s • dependent 
oh * & t im e .o f  beati* 0 ; where t h i s  was sh o r t  (2-3 hours)  
t h e r e  r e s u l t e d  a mixture o f  n e u t r a l  e s t e r , .melete 
anhydride end o a l c i c  a c id  end c a r  b i n d  end where the
r e a c t i o n  mixture .was h e a t  ed,."for; .Ion gat* - p e r io d s  • •( 50". hour s')
:a: .;cu an tit& iive . y i e ld  n e u t ra l '  :®ster-,.-was- 'obtained to g e th e r
.-.withath®- t h e o r e t i c a l  •,.amount" of- m aleic  m c td i  :> ■ v- •>f'
-■ a,:  ^ Ihe moet ■ l ik e ly :  in te rm e d ia te 1 in; t h i s - p r o c e s s ' i s  -the
hydrogen male&te'lJtormM'-fey; th e  reaction;. between- t h e ■-•.-
carfcino.1..and. pi h©.■ a n h y d r id e s ; l ;g  whs ;■:■■/; ■■;■■/. ...
-g ;  .-.CHiG—Orofp - i l l  pi V' prCH'.CO'iOfr--- - ; r  ;, :.,/
II g o  + R.OH  ---- * II
•;..CH.0 =  0 >-^s^ ‘ .’.:' O i l ,  CO .OH : "■;* 'l -
,. . ..t h i s  r e a c t io n  c a n n o t• fee,..ra p id ,  otherw ise, i t  should
fee. possible,...to., iso la te , ,  th e  hydrogen- m&leic.,, e s t e r '  in  th e  
in te rm ed ia te ,.  f$&gec.,,of, th e ,  p r o c e s s , ,., It.; can»;. t h e r e f o r e ,  
fee.. ttssumed, t h a t r. the ..reaction ,,.!  s..,; i n i a t  el-: by ,&' s low ; form ation  
of. hydrogen,, m&Xeio e s t e r  v h ic h , io n i s e g ..y ie ld in g  a, pro ton  
^hieh i s  r a p id ly  added ..on., to  , th e  .../ester. group#, - fhe  e le c t ro n  
'd isp lacem en t, from fh t ,p -m c th y l ,  s u b s t i tu e n t  then  favours  
b e f o r e ly t i c  . . .f is s io n .. (1). o f  . th e  ....alkyl^pxygen ...bond, and th e  
life® ra ted . earfeohium c a t io n  i  r e d i a t i l y  combines;. with,..the 
c rL o sy lic  anion* suggested  if chan ism has support,
in  ,sth e  fac t ., .tha t 'p-methylfe®nzhydryl . hydrogen p h th a la t s  , 
y i e ld s  th^ n e u t r a l  e s t e r , t o  some extent...when, r e  f luxed  . i n ,. 
C hloroform ,s o lu t io n ,  ..as..described above,*
The behaviour o f  the  a c id  ph ihal& te and th e  a c id
succinate in chloroform' so lu tion  and the re la ted .rea c t io n  
between theeearoinol^and *1 1 sic,,, acid , in chloroform so lu tion  
can be understood whan the f i r s t  d is so c ia t io n  constants o f  
t he three a c id s  a r e s considered.*.-, 1* 54x10.,. 11 ■
phthalic  1.* 26x10*? | su cc in ic  s, 6*6 xlQ~?.f ••••.;. ‘.When.. d isso lved  
in  chloroform ,. in, appro ximat ® l y t  he.3 &&m@, concentration#.,~ 
the ester., i 11 give r i s e  ,to hydrogeiuion,.concentrations
o f  the order . sa lc io . >phthalic.f>, succinic* -..Since, the reaction  . 
i s  in i t ia te d ,b y ,  an; i n i t i a l  ..proton , tran sfer , the. cast  o f  , 
'separation o f , tb® ;,£~acthylbenEhydryl:„cation w i l l  be.:&,. 
function o f  vt h e ..hydrogen ion , concentration ..and t h i s  - i s  ? 
eon firmed by ...the.: r e s u l t s  which show that the malcie e s te r  
forms; the d i - e s t e r  ..with g r e a t  ea se ,  the  phthalic  e s t e r  
s l i g h t l y  l e s s  and the s u c c in ic  e s t e r  n o t  a t  a l l* '
With b o i l i n g  methahol both t h e : acid  .phthalic  • and • 
the a c id  suo'cigie e s te r  y ie ld  the methyl' e th e r ..in  ;  ^
.quantitative yie ld*  The . acid; p h th a l i c  a s t e r  would be 
expected to  r e a c t ' f r o m  t s * r e s u l t s  ob ta ined  in  chloroform 
s o lu t io n  but the success ob ta ined  with  the  a c i d  su cc in ic  
e s t e r  can . b e s t  b*> accounted f o r  by the  methanol p rov id ing  
a b e t t e r  i o n i s x r g  medium* In  .the ease  o f  th e  acid  p h th a l i c
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b is te r ' th e  la e to ro t& to ry  compound y ie ld s '  th®'"ra.d'emic;' 
methyl ‘ e th e r  • w hich ' i s  f u r th e r  evidence o f  t h r .  c o u r s e 'o f
the  r e a c t i o n . ' " ' ..
'   ' In  a c e t i c  a c id  s o lu t io n  b o th ' a c id  © s t a r s '  r e a c t  very
slowly, the  su c c in ic  e s t e r '■ inQompletoly ' and i n : th e  - 
s t ro n g e r '  formic"&eid' both 'es te rs '  y i e l d  the '  corresponding  
format©'' q u a h i l t a t I t © ly f  ' the' '  s u c c i n i c e s t e r  a g a i n , " * 
however, r e a c t s  more s lowly- than  "the o d d  * h th a l i c r  tester * 
Both" r e a c t io n s 'c a n '  be "formulated"In" th e  'usual'manner" 
i h v e l i i r  0 I n i t i a r  proton ' t r a n s f e r  from1 th e  - mbid" medium 
and" the  d a  tbs" o f  reaction" a r e ’' 'pro p o r t  lor,al-' t a ;:th€ i o n i s i n g  
-power o f  the" 'solvent* ' ' ti:': ! " ‘ A -
H?.  . .1* I f  - "1 A T I
00*DH ' " "" ' " "  *
a- ^  a;-- -CS.QH.-Hr
C0.0Bsfl ‘ ' - ■ ■ ■....^GCJ.OB "
a ? . .. , . ... n \  . r r
^  SO-OH > aoVOH;-"
© ’ ; 4 R"C0,0 ®  H" .CO.OR. " ;: ?e
In© above abserv&tions seem to confirm the  suggest ion  
t h a t  th<§ £-me tb y 1 banzhydry1 group i s  more s t r o n g ly  e l e c t r o n  
r e l e a s in g  in  -acid s o lu t io n  than in  a l k a l i n e  o r  n e u t r a l  
s o lu t io n s  c!u@ to the  formation o f  a p o s i t i v e  c e n t r e  in  the  
molecule concerned, t h i s  l a t t e r  e f f e c t  being  brought about
b y * a  r e r e r s l b l e ^ p r o i o n ' a d d i t io n '• fro ta ' t h e ' a c id  ’s o lu t io n .  ■ 
'Assuming"the mesomerie " e f f e c t  d e sc r ib e d  b y  Baker 
4nd': Na'thcn (12) i t  i s ' c l e a r  "tha t tun presence o f  a  
po s i  t i  ve'v Centre • a t  the  'h yd roxy l" end o f  ’th e 'm o lec u le  w i l l '  
tend" to " 's trengthen the  above 'weaker e f f e c t . '  Under the  
in f lu e n c e  of.' ih@": e le c tro n d e m an d , t h u s ' produced, ' th e  ' 
nosoneric  'e f f e c t  "w ill  develop© in to  "an' e le c i ro m e ric  e f f e c t .
’u,‘" Un&er such conditions"n-*m8th3rlbenshjdroi and i t s  
e s te r s  show a .tendency for alky1-oxygen f i s s io n  <fompar&bl® 
with strong e lec tron  r e le a s in g  earb in o ls  such a s ; -  
£-m«thoxy benfchy&ro 1 /  a n isy l  e th y l earbinol* r.-n»#thoxy«<» 
n 1-methy 1 henehydro! "and 'an!syl'naphthyl carb ino l, In 
alkaline' media "the e lectron  ro le  s ing  rsyorertics o f  the 
2-methylb©n2;Hydryl'. grouu ‘arc" reduced considerably but \ ■ 
are : s t i l l '  a c t !  w  t s ’sho' a by ‘t h e ' react ion "betw® on o-methyl- 
bennliydryl. hydrogen"' phth&TaW "arid sodium ' jj-ioiuen© sulphinat* 
in  a lk a lin e  ""solution* ' r e su lt in g  "in a ‘q uan tita tive  y ie ld
o f  the ‘sulphone. s- - - ■■■'•■
In a l l ,  th ere fo re* . there must be considered;
(1) Reactions o f  g-raethylfeenzhydrGl and i t s  d er iv a tiv e s  
in  acid  so lu t io n s  in vo lv in g  an i n i t i a l  proton tra n sfer
which*, by -giving r i s e  t o 'electrom eric displacements 
which re in fo rce  the mesomerlc e f fec t*  r e s u lt  in an
increased tendency ;for  • the ''^-methylbehshydryl n ation  
io 'separated, "iliis "class' o f /r e a c t io n  i s  ty p if ie d  by 
the reactJLO - o f  ^-methylbenzhydrol 'and i t s  monobasic
acid  e s te r s  and' m ethyl''a lcohol"in ‘''the presence 'of •-dilute 
mineral a c id ," a l l" r e su lt in g  i n ‘the form ation 'o f  the - 
methyl ether and n e c e s sa r i ly  invo lv ing  'alkyl-oxygen •' 
f i s s i o n .  v ' ; ‘ ■’'""
( i i )  Reactions o f  jD-methylbenshydrol end i t s  -'derivatives
I n ‘neutral or alkaline" solutions"' in 'which.; media - the • ':- 
e le c t r o n " r e l  a n g  t  ro p er t ie s  o f ' th e  c thy lb m % h y dry1
r a d ic a l'a r e 'r e d u c ed 'b u t" s t i l l 'o p e r a te  as shown' by the 
rea ct io n s  between.the. hydrogen phthalic  and the hydrogen 
su cc in ic  e s t e r s , 'resp ective ly*  and sodium p-to luene
sulphin&te in  d i l u t e ■a lk a lin e  so lu tion  r e s u lt in g  in th# 
formation o f  the corresponding sulphone*
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r t h y  1 he gpo \herone
1 m ix tu re  o f  'benzoyl c h l o r i d e . (67g*}■ and to lu en e
(C ' • )  was added, dur ing  tiro ho-.«rs» to  a  s t i r r e d  suspension 
o r  c o a rs e ly  powdered aluminium c h lo r id e  ClOOg.) and to luene  
il* Q g « ) . and the  whole th e n 'h e a t e d  o n  the  steam ha th  f o r  an 
hour*' A f te r  s tand ing  .two days the  r e s u l t i n g  s o lu t io n  was, 
sorfcei up in  the  u sua l  maimer;- th e  p&l® yel low o i l  which 
came over a t  310-320' s e t  to  a c r y s t a l l i n e  mass* y i e l d  90$* 
A f te r  c r y s t a l l i s a t i o n  from l i g h t  petroleum i t  forms n eed les  
m*p* 59*5°*. Marshall ,  J *0.S . , 1915,102# 316* g ives  r*p# SO0 *
j;~Methylbc ~\y< tro l« '
&ine duet  (85g* 5 added s lo  wly to  a  well  
s t i r r e d  .s a l a t :on o f  t h m  ketone (S5g«) cmd potassium ' 
hydroxide ( B 5 g *) in  e th y l  a lcoho l  (4Q0c*e* o f  35$) and the  
m ixture ' h e a te d -on the  steam l a t a  f o r  an hour, ■ A f te r  the  
u su a l procedure the  o&rbinol w as 'ob ta ined  .as tnonoelinic • 
need les , '  ra.p*. 51«53°, from l i g h t  petroleum* fi®o.her, Ann * , ■ 
194,253* g ives  m.p* 52^53°« the  y i e l d ,  c j  th e  above method 
wna a l m o s t ' quantit.-..tive* t h i s  method o f  p re p a ra t io n  i s  • 
markedly s u p e r io r  to  t h a t  in vo lv ing  a OrAguard re ag e n t  e*g*
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p-bra?BO-talyI magnesium bromide-arid fcens&Jdehyde*- ■
r.-^etKyltoenshpdryl l i y d r o g e n  Phtlwilate*
A mixture o f  p-methylbenssftydroi (S3g*), p h th a l i c  
anhydride ( S & g *) an p y r i d i n e  0 5 g * ) was k e p t  a t  45-55° 
during  th r e e  ..hours* f be r e s u l t i n g  v iscous  o i l  was d i s s o lv e d  
in  a n  eouaX volume o f  acetone  and decomposed h y , th e  a d d i t i o n - 
o f  a  s l i g h t  excess  o f  d i l u t e  hyd roch lo r ic  acid* Tim ' ;•
l i b e r a t e d  v iscous  l i p o i d  r a p id ly  be t  to  a •h a rd  c r y s t a l l i n e  
mass* Y ie ld  12 5g* d l - r w ,*;ethyloc ifhyd gr 1^hydrogen.i:rh th - - la te  
eepar  t  a fro® e t h e r /p e t r o l e u m - e th e r .o r  aqueous a lco n o l  • 
in  c l u s t e r s  o f  n ee d le s ,  alp* 120-12 v0. 
found on r  x& t i t r a t i o n  with 0V1K AaOds M,345;
r e q u i r e s  M,34S*
'  *  
i+Lxsaa thylbep^ ... fdryl,„:Hydrogen,irLg^> ,V._te»:•
Brucine (65*2g * |  was d i s s o lv ed  i n :a  warm"solution" 
o f  th e  ' d l - e s t e r  { 52* 5g*) , '  in  e th y l  a c e t a t e  ( 250e # e . ); a n d ;
'tn.e whole s e t  as ide* A fte r  f iv e  feys  'small  c l u s t e r s  o f  
monoclinic n ee d le s  had -1 e *n to  aer ,are te  end in c re a se d  in  • 
amount dur ing  21 days a f t e r  which they  were remoted by 
f i l t r a t i o n ;  t h i s  s a l t  weighed 4 8 g . .and hod s u p  119-120°
}}
(decamp*)* xhe hydrogen phth&llc ; ester, abm ined by the 
decomposit ion o f  t h i s  s a l t  ( l g * ) ,  had ravpf 119-120°. and 
fc*l>+9* 5 ■ (e ,  1*155 in  benzene s o lu t io n  ")•
Hie 'mein p o r t io n  o f  th e  '.' s a l t  a f t e r ' r e e r y s t a l l i s a t i o n ■from
e th y l  a c e ta te .  weighed .32»7g« and had m*p* 107-111°; i t
y i e l d e d ■a .hydrogen p h th a l i c  e s t e r  o f  1X8-119*5° and ' .
&13>*12*3 ( c , l*9S  in  ben sen© so lu t io n )*  . fu r th e r  r s c r y s t a l l i  sa t
from e th y l  a c e ta t e ,  y i e ld e d  the  pure 12, dA s a l t  (22g*) ,  \ 
om.p* 102-lo5 which g a te  ^  thy 1 ben2hydry 1 by to  gen 
p h th a l a t e  (S g .)  m .j. 114-114.5°,  -m i  H ^ I B . 5  (o ,1 .1 5  in  "
benzene s o lu t io n )*
ho in c re a s e  in  the  r o t a t o r y  power of  the  hydrogen
p h th a l i c  e s t e r  was e f f e c t e d  by f u r t h e r  re cr y sta l  1.1 sat ion o f  •
th e  b ruc ine  s a l t*
Decomposition o f  th e  f i r s t  and second mother
Xigudrs. .from th e  c r y s t a l l i s a t i o n  o f  the  bruc ine  .salt, yiel&ed
a : hydrogen p h th a l i c  e s t e r  o f  m.p. 119*5-120.5° end (c* ^ , - 9 . 7
(c 12*06 ' in  benzene so lu t io n )*  By f r a c t i o n a l  c r y s t a l l i s a t i o n
o f  t h i s  l ^ d l - e s t e r  from carbon d l s u lp h id e ,  in  which i t  i s
but t m gly  so lu b le ,  about 101 o f  i t  was ob ta ined ,  a s  the •
l e s s  Soluble  f r a c t i o n - w i th  m*r* 114-115° and & L r l£ . 3
• 0
( c #2.u6-,in ben sen© . s o l u t i o n ) . I t  i s  thus  ev id en t  t h a t ' '
3k-
rep* .ra t ion ro f  the  o p t i c a l l y  pur® .(-) e s t e r  could be - 
e f f e c t e d . b f  : t h i s  means? Uit • the. experiments; were no t  
continued'; fu r ther-  when, i t  was found . t h a t  the  ' c r y s t a l l i s a t i o n  
o f  i t s :  cu in id in e  s a l t  was m ote ' economical, o f - . i s a to r la l .  .
(~ j  s -  le t  y l l e n s h y d ry l  llydr n P h th a la fe .
t h e  recovered  hydrogen p h th a l ic  e s t e r  ( [oflj - 9 .7 ;  5g#)
d i s s o lv e d  in  e th y l  a c e ta te*  was mixed » i t h  a  suspension o f
quin1 din© (4*75g*|# in  e th y l  a c e t a t e  (15c*e*) • ‘ ihe c l e a r
s o lu t io n  soon d ep o s i ted  a  c r y s t a l l i n e  crop o f  qu in id ine
g a i t  (7g*) m.p*1- 145-I48v° |  . 'decomposit ion o f  t h i s  y i e ld e d
os  hydrogen p h th a l i c  © star  o f  sup* 118-118.5 and £<4-11. 5 
( c #1 . 5 . i n  benzene s o l u t i o n ) »
: A f t e r ' r e c r y s t & l l i s i n g ,  the  q u in id i n e : s a l t .had m.p.
145-145*5° and y ie ld e d  a hydrogen p h th a l i c  e s t e r  o f  ra.p. 
114-114.5° and t4 ^ 1 § ,4  ( i n  bea&en©' s o l u t i o n ) e #1*172)
(*)• p -Mefh y Iben t h y C r o  1 « p
' £he $*) hydrogen p h th a l i c  e s t e r  ( l» 5 g * ) was 
d i s so lv ed  in  ab s o lu te  a lco h o l  ( lOOe.e .)  to which.sodium 
(0*7g*) end sua-ter ( l c * c . )  had been added* A f te r  h e a t in g  
on the  steam bath  fo r  15 minutes h y d ro ly s i s  was complete
35-
a na c r y s t a l s  o f ; sodium p h th a la t e  samara t a d .  • Addition o f  
water  r e s u l t e d  i n  'the s o lu t io n  o f  the  c r y s t a l s  followed 
by se p a ra t io n  o f  (4 ) p~me thylbenzhy drol as a c r y s t a l l i n e  
p r e c i p i t a t e  ( Q .? g . ) . '  I t  had sup. 61*63° and M^26*9 (c,X 
in  c a rb o n ■d i - s u l p h i d e 's o l u t i o n )
378-
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1.
{1} i t h y d ro eh io r lc  hale
The 'eerblnoX { Sg*} m s  . . . t r i tu ra ted  with, -cold •’•' 
co n c en t ra ted  hy d ro ch lo r ic  a c id  ($0e»c*) and. Immediately
changed' to  an o i l*  :- After-  s tand ing  o vern igh t  the  -oil. • 
m s  s e p a r a te d , ’-al lowed to  s ta n d ' tw e lv e  hours i n . a  
.vacuum’ d e s i c c a t o r  and then d i s t i l l e d  under reduced ' - 
•pressure h*p* 160*lS4/S-Tam* _1*5855. (5*l g . }
Jh© c h lo r id e  (Q*353%g* }• was dissolved'"!**, aqueous 
ace tone  end t i t r a t e d  a g a in s t  0#8c8H bsGB, X5*5e*e. being 
. r e q u i r e d  to  n e u t ra l i s e -  th e  l i b e r a t e d  hyd roch lo r ic  ac id .-  r 
.’ found; 01t l£*3;  r e q u i r e s  C l#l-S#4$*-
?} f i t h  a c e ty l '  c h l o r id e i
.{a} - The c a rb i n o l  Cu*0g«) was t r i t u r a t e d  with a c e ty l
c h lo r id e  0 c * e * ) 'and d is s o lv ed  rap id ly*  The r e s u l t i n g  
s o lu t io n  was kep t  in  an' evacuated d e s i c c a to r  over  sodium - 
hydroxide fo r  f i v e  days and the  r e s i d u a l  o i l  d i s t i l l e d
6 . ' 30under  reduced p r e s s u r e .  b*p* 142-144/4mm* • n A 1*582
' The c h lo r id e  (C»2&93g.} wt-s d is s o lv ed  in  aqueous acetone  
&nd.: t i t r a t e d ‘a g a in s t  ©*'G38& KaOH, 14*3c*c* being • 
r e q u i r e d  to  n e u t r a l i s e  t h e •hyd roch lo r ic  &eid#h.
.. foundj . 01 ,15*8| ■ r e q u i r e s - 01, l$*4g#
(b) ■ ■ Xo th e  - ca rb ine  1 i4*0g*}- - a M  p y r id in e  (2#0g#} •
was - addM a c e t y l  c h l o r id e  (1«6&*); .. the. r e s u l t i n g  s o l i d  
was mixed with a c e to n e 'an d  a f i d i f i e d  with co ld  d i l u t e  
. hyd ro ch lo r ic  acid* The r e s u l t i n g  o i l  was’ d i s s o lv e d  in  
bensene and the  s o lu t io n  thus  ob ta ined  washed f r e e  from 
a c id  and d r ie d -o v e r  calcium chloride*-  D i s t i l l a t i o n  o f  
the  bensen* l e f t  p-m*thylbenshydry1 a c e t a t e ,  b*p* 190 to
o. PO '
194/XD~12mm* njj 1.553*
f o u n d , .by h y d ro ly s i s  with S/2 a l c o h o l i c  p o ta sh ,
- E qu iva len t  Weight," 242; r e ^ r '@s Wt.,240.
(3) Wi t h Petha;:no 1 1 .
(a)  . A s o lu t io n  o f  the  carbineX (2*0g.)  in  anhydrous
methanol .(100c * e *) was r a f l u x i d  dur ing  t h i r t y  -hours and 
th e  methanol then  d i s t i l l e d  o f f  le av in g  oneHanged p-®ethyl* 
m n z h ju r o !  (2*0g») m»p» anti ralxed ,>*a*p* with a u th e n t i c  
c a r  f i n d .  5(1-52* -
•S3
(b) . ■ . A s o lu t io n  o f  the -m xu lno l  ( l ,G g *) \ in raeth&nol
(20s*g*) and water (50*o#) was y e f lu x sd  during  , s ix tee n  
hours* - Removal' o f a th a  -methanol, toy d i s t i l l a t i o n ,  gatrc a  
suspension  o f  an; o i l  i n  water, which was.shaken .with e th e r  
and the  e t h e r e a l  . layer  w? shed with ' water  and d r ie d  o v e r '  
potassium carbonate* E vapor t t ion  o f  th e  so lv en t  y i e ld e d  
p-methyloenahydrol ®*p* 50-53° (X.Og.) *; .
{0 } . . . A s o lu t io n  o f  th e  c a r h i n s l .-{1,0g*.) in methanol -
(20c*o*J and hydrochlor ic- .ac id- .( 5c*e* o f  1 / 2 ) : was-: - . 
r e f lu x e d  dur ing  s ix te e n  hours* : Removal. o f  the methanol . ,. 
ly  d i s t i l l a t i o n  .gave a  ‘suspension 'o f . :an o i l  in  d i l u t e  . 
a c id  which was shaken with o th e r  and th e  e t h e r e a l  l a y e r  
washed with water  - a n d _ d r i e d  over po tass ium 'carbonate*  
Evaporation o f  the  s o I r e n t  y ie ld e d  p-methyl-  
bexushydryl ©ethyl e t h e r  ,fc«p* 1->0~165/1 Omm* (l*C3g*) * • 
n | 3 I . 5S2. ' ■ - ■ ' V -
fd j  : ■ p-Methylbenzhydryl ch lo r id e  - (O.oXSog, ) # in  methanol
( 200*6 *) arict water  ( 5c*e*) ; - was r e f lu x e d  -during fo u r  .
hours-and  th e  hy d ro ch lo r ic  ac id  formed t i t r a t e d  a g a in s t  
s tandard  a l k a l i ,  (found 01,1S*5 )*• fha r e s u l t i n g  s o lu t io n  
was shaken with e t h e r  and th e  e t h e r e a l  s o lu t io n  washed and'
37
d r ie d  o ver ■potassium carbonate# a Bsmov&l.' o f  ■ the  so lv en t  
/
■ yi@l p»?aethy 1 benshy dry 1 methyl • ether-■ b*p# 15$~I?D/lQ~X2a&m*
{0 . 5g . ). n*° 1 . 531. . - _ ;
(©) ' the ( ~ ) 'carbine1 (0.27g*) in. anhydrous methanol
(20c*o*o4°~Q#3°;X,2) was- refluxed  during  28 hours; . the  
r e s u l t i n g  .solut ion had <*£~G*35°|i>2#
lo the  above s o lu t io n  m s  added hyd ro ch lo r ic  
a c id  (!>o#a« o f  11/2) and - th e  whole r e f lu x e d  du r ing  13 - ’hours* . 
The s o l u t i o n  m s  o p t i c a l l y  in a c t iv e#  N e u t r a l i s a t i o n  o f  
th e  a c i d  and removal o f  th e  math&nol y ie ld e d  the  a  -methyl 
e t h e r  - (Q»25g«) b*p* l50-X?ho/XOmm* ' njj^. 1* !)QS*
(4) ffi t h ...hodiua  p - io lu e n e  .S u lrh?  i  .*,
, (-a) k s o lu t io n  o f  the  c a rb in o l  {2*0g*} and sodium
'p-to luena au lp h in a te  (1#5g*y in  e th y l  a lco h o l  .(3Qo#e*§f oof} 
■was-refluxed■dur ing  twelve hours ,  eooXed and shaken with 
e t h e r ,  ih s  e t h e r e a l  s o lu t io n  was washed-'with water ,  . 
d r i e d  over  potassium carbona te  and the  e t h e r  evapora ted  
le av in g  'p-metbylbenzhydrol ( 2 . 0 g , ) map# 51-52#° . ••
(b) ” " ." The carbine 1 ( l* 7 g « ) end sodium p-toluene
' .eulphinate (2»0g#) were d i s s o lv e d  in"formic a c i d '  {50c.c# o f  '
' 98-1 v* ) by worming g e n t ly ;  on coo l in g  th e  r e s u l t i n g
s o lu t io n  a, c r y s t a l l i n e - _ '*cojl' I t a t s  was. formed • ahiah was 
removed b y - f i l t r a t i o n ,  a f t  r an h o u r 'y i e l d i n g 'p ~ t o l y I - '■■ 
■p-meihylbenzhy&ryl milphone: (2 ,0 g # ) nwp* "and mixed - m,p*; 
with a u th e n t i c  specimen 159-lS'O0 * ■ ■ ;
(5) f t t h  g - f oluene , SialpMnic .'ftcidg - :
I h t  c a r  bin o l  ('Q*S33g*j an d .p - to lu s n o  ■ su lp h in ic  
a a i4  (C*5l6g«} were b o i le d  with water (15o*c*)' f o r  an 
hour; ' th e  r e s u l t i n g  s o l i d  vas 'removed by f i l t r a t i o n  and ■ 
c r y s t a l l i s e d .  frogs a c e t ic  ac ids  i t  had sup .  153-150° alone  
o r  whan mixed with a u t h e n t i c  p - tb ly l-p -B ie thy lbenahydry l  
. su lpho^e.  f i e l d  q u a n t i t a t iv e #
(6) f l | h  ^- laSo Anhydrides
(a) the oarbinol " (9 * lg .} and o a le io  anhydride {4*5g#
■ were d i s s o l v e d . i n  chloroform (7 5o • c #) ’and the  ’ so lv e n t  
removed by slow d i s t i l l a t i o n  dur ing  t m  and h a l f  hours  • 
l e av in g -a n  o i l  mixed with a  c r y s t a l l i n e  p r e c i p i t a t e #  - '* -
i h i s  l a t t e r  mixture separated- by f i l t r a t i o n  y i e l d i n g  
m&leic a c id  (m»p« and mixed m.p* with a u t h e n t i c  specimen' 
131~132y j* 0#5g». 'the f i l t r a t e  was shaken with e t h e r  and
the  e i h e r e s l  s o lu t io n  f re e d  ' from W'Obnngal' male!c 
e,nh  ^dr i  da fcy; washing' wit  11 .sodium" ea r ' ro ta te  ' 'so lut ion -and 
w ate r .  ' Removal' o f  t h e - e t h e r , !  a f t e r  drying# y ie ld e d  an o i l . '  
( 3 .5 g . )  - which could  n o t : be 'Induced to  c r y s t a l l i s e *  a-.
: - vni& o i l  (0*8$0g*}■was d i s s o l v e d . i n  n e u t r a l  
a lcohol- '-and-proved -to : b e -n e u t r a l  to phenol - v iole t ,  i n d i c a t o r  
to th e  a l c o h o l i c ■s o lu t io n  was added M/2 a l c o h o l i c  po tash  ■
( 25c*o*) ' a n d t h e  result ing. .-mixture r e f lu x e d  one hour*
A bl&rJl was c a r r i e d  ou t  on 2§'e*e.. o f  the  a l k a l i  and both 
t i t r a t e d  a g a i n s t / s t a n d a r d  acid*
■ Blank requ ired*  20*10a.c# 0.523$ HC1*
' Hydrolysis; so lu tion  required;. 1 7 .6 c .a .  0 . 523$ HC1* 
i*e* 2«5©*c. so ld  used, 
t h i s  i s  ©equivalent, to  0 .514% . di^p^raethylbenzhy&ryl 
m a le a te b '
i . e .  th e  r e a c t io n  product c o n s i s t s '  of} • 33A 
n e u t r  1 e s t e r  and $$$ unchanged oa r  b i n d ,  This o b se rv a t io n  
i s  confirmed by the  ,recovery  o f  p»-methy 1benzhy&r? 1 (0#57g*) 
from the  s o lu t io n  a f t e r  h y d ro ly s i s  by a d d i t io n  o f  water.
£b). A . s o lu t io n  o f  ©ordinal (4*0g#) end m&lele anhydri
U . o g . )  In - chloroform- ( 2 5 s . e * ) was 'refluxed dur ing  f i f t y  
hours* ih® p r e c i p i t a t e d  tm leic . acid  / ( l .O g .  )# m.p. 131-2°
J was. removed by . f i l t r a t i o n  from .the r e a c t io n  product  and. 
the  f i l t r a t e  f r e e d  .from chloroform bey., d i s t i l l a t i o n s ,  fha  
r e s u l t i n g . o il-  was. d i s so lv ed  in  bennene* washed 'w ith ' sodium ■ 
carbonate- so I n t i  on' mid ^ a te r  then d r i e d  over--e&leius ch lo r ide*
' -Removal-: o f  the t m z m e  l e f t  di-p«*methylfeenz.hydryl' maleate  
' a s  &. y i m o u s  o i l ' ( 4 * 7 g « }•
Found, b y  . h / d r o l t s i s  with 1 /2  a lc o h o l ic  pofevsh, .lo tiiw alen t 
-eighty  214,2; %* ®'i**238*
(?)  d i th  Formic..Aqid:^
the c a rb i : io l  :{ 0 .% * # t®C-14*S; e , l» 3 5  in  CS^
- s o lu t io n )  was d i s s o lv e d  in  formic a c i d ' {20o*a* o f  18-lOOf) 
ana tne  r e s u l t i / j ' s o l u t i o n  hea ted  under r e f l u x  dur ing  one 
hour and th e /p ro d u c t  d i s s o lv e d  in  e thar*  the  e t h e r e a l  .• 
s o lu t io n  was was f r e e  ;:from a c id ,  d r i e d  over potassium ' 
c r jon^te .  .and th e  e t h e r  removed, l e a v in g  d l ^ - ^ e t h y l b e n s h y d r y l  - 
formate (0*5$g*) ,m.p* and mixed m*py with &n a u th e n t i c  
. specimen/.$0-52°* : ;
(8) - i f hr:fic61 ic  a o i d t;
the {*») c&roinol (u* .»*) was d is s o lv ed  in  g l a c i a l .. 
a c e t i c  acid '{20o*e*} the  r e s u l t i n g  s o lu t io n  having ^ llo * 4 5 { l t 2)
U3
.aft sr---heating'.under re f l u x during t  ' hours the so lu tion
was found-to  m  o p t i c a l l y ;in ac t iv e*  ' %%n- d l - a c e t a t e  was
: : •
i s o la te d  1 /  d i lu t in g ' t h e ;auld ’ solution' with ether, washing/,
with w ater ,  drying- and - removing th e  e t h e r . , - T h e  a c e t a t e  
o b ta in ed  (0*585g« J' had,, by h y d r o ly s i s ,_ M,2435 ■ •
requ ires M,240.* ■ . -
He-ictions o f  r~Met hy 1 ben shy dry 1 bvcrogen Phthalate .o .
Wit hw0onoent r s.ted Hydrochloric,, Ac i d : '
fhe hydrogen phth&l&te (l»Qg*) 'was tr itu r a te d  
with co ld  concentrated hydrochloric ac id  flOe.cu )* ho 
immediate change•was observed but a fter , twelve hours, a t  
room temperature, an o i l  had rererated .-r:iM s  was sb&lcen 
with- ether, and the eth erea l ex tract vusheo u n t i l  free  from ■ 
acid , dried over calciuss ch loride and the ether removed
leav in g  r^ eth y lb eazhyd ry l ch lor ide  (0 * 2 2 g .) .  fc.p* 160^o/'Tmm,
25 •» d 1 .5854 . ■
T itration  o f  the product, in  a lc o h o lic  so lu t io n , .
r r in s t  standard a lk a l i  gave M,214*0; i  0 H\01 < reou lres  ...in *-■
M.21S.5.
{fousrd, 01 ,15 .3 ;  ■ r e q u i r e s  01,16.41}..
Concentra t ion  o f  the- aqueous l a y e r  from th e  e t h e r  e x t r a c t  
gave p h t h a l i c  a c id  (O.dlg* } c u p . . 195'' (clecomr *)
(2) f l t h  Aqueous■ A lk a l i ;  ,■■:■■
% - f  m u  «m  innw w t ^ w > - i ^ » n w  «,* » » m » »nw> m w uM  n m w i d m
(a)  the  hydrogen ph the. l i e  e s te r  ( 0 * 5 g . ) was 
tr itu r a te d  with 0.1N sodium hydroxide - so lu t io n  (25e.su)*  
After standing a few minutes separation o f  a white 
c r y s ta l l in e  p r e c ip ita te  began and m s  complete a f t e r  twelve  
hours. This was f i l t e r e d  o f f  end id e n t i f ie d  as p-methyl- 
feenzhydrol,- ?s.p» end mixed m.p* with authentic  carbine 1 
52° {0 .25 ti . j . y i e l d  3o:g}.
(b) The hydrogen .ph tha l lo  e s t e r  ( l*0g* ) was 
t r i t u r a t e d  with 0.1R sodium h; r^x lde  ( 3 4 c .e . )  and a f t e r  
s tand ing  t h r e e  days a t  room t e> n ra tu r e  p~s e,. jlbeazhy^ral
(0*%.} se p a ra te d  and was removed by f i l t r a t i o n *  m.p* '51-53 
A c id i f i c a t i o n  o f  the f i l t r a t e  y ie ld ed  a small  amount o f  
unchanged ac id  phth&lio e s te r .
( c |  ' The hydrogen p h th a l i c  e s t e r  ( l . O g . ) was •
t r i t u r a t e d  with Q.3M sodium hyd -oxide (9*5c .c . )V  A f te r  - 
two days, when no p r e c i p i t a t e  was observed, '  th e  s o lu t io n
m s  made .sll& htly  -ac id  with ill lu te  m inera l  a c id  and 
extracted  with ether*  The e t h e r e a l  s o lu t io n  - was washed. 
t i t h  -water- and dried - over calcium chloride#- •
; .P & v  j t  t ion  of - the • solvent- yielded' unchanged 
acid  p h th a l ic .e s te r *  : ( l .Q g * ) sup* 120-122°*
(d) Xhe h y d ro g en .p h th a llc  e s te r . ( l« '0 g # ) was
t r i t u r a t e d  with Ci#3M sodium hydroxide? {10c.c*) and,' a f t e r  • 
s ta n d in g  -two clays a t  room tem pera tu re ,  a p r e c i p i t a t e  " 
began to  form which took'' approx im ate ly  a month .to complete 
- f i l t r a t i o n  o f  the  r e a c t i o n  m ix tu re .y ie ld e d  p -m ethy lbenshydrp l ' 
ffl.p* 50-52°* (0 * 5 5 g .) ." ‘ v h
(■©) th e  hydrogen p h t h a l l c  e s t e r  ;(l»0g*} was -d i s so lv e d .-.
in  0*11 sodium hydroxide (34e*e*) and hea ted  a t  65° f o r  
two and one h a l f  hours* ih e  o i l .  which sep a ra ted  was 
d is so lv ed  in  e t h e r ,  washed with sodium ca rbona te  s o lu t io n  
and .w a te r  and d r ie d  over  sodium sulphate* Evaporation o f  
the  e t h e r  .v e  as  o i l  which m e  d i s s o lv e d  in  the  minimum 
amount o f  ho t  methanol '{ca*§e.e .  )* On c o o l in g ,  p-methyX~ - • '
benxhydrol se p a ra te d  (0 * 2 g .} m*p. 50° * • This hydro1 was 
removed.by f i l t r a t i o n  and evapora t ion  o f  the  methanol ' 
from the  f i l t r a t e  y i e ld e d  di-p-m ethylbanzhydry1 p h th a l a t e
!+.(*>
sI I
i
- (0*34g«»:- y ie ld  45$) >as a  -t i so  on s o i l  • which ’would n o t 1-- ;
c r y s ta l  11 se* • a -
Hydrolysis of: the  n e u t r a l  a s t e r  with E/2  a lco h o l ic '  potash \ 
gave is1516; requires M, 52S* -  ; -  "
J O  j x j  n
(3) With formic #.eids' - ■ - - . aw
(m) ■ ■ the hjd^o;;en phth&lie e s t e r  (3#0g«) was t r i t u r a t e d
with formic a c id  (20c*c* o f  $0$) * $to s o lu t io n  was apparen t  
so th e  m ixture  was hea ted  fo r  f i f t e e n  minutes an the  e a t e r  
' b a t h ’ when.'the e s t e r  dissolved* '
On ;coo l ing  a ; so l id  sep a ra ted  to g e th e r  -with-an o i l  : 
■which, -.on .standing* a lso  • so lid if ied .*  •' - t h e ' product- was •' 
f i l t e r e d  g iv in g .a  c r y s t a l l in e  s o l id  f*pm 45~47°*(l*9g#)* "
(Calc*.■ f o r  : .p-methylbenshydryl; format®, '1*95g*} ■’ t h i s ,  on 
c r y s t a l l i s i n g  from methanol,  gave c l u s t e r s  o f  small  n e e d le s  
m«p*.v.50-*52°* A , mixed m#p# with p^methy1 ben2hydro 1 gave 
'■ m«p# 40-44°* - ■ ■.
(found; 0,79*7 11,8.05; p-methylbettshydxyl fo rm a te , ; % $ Ki 4®o
requires.; 0,79*8 U9S .19$) *
. (b) ■ ..... •,, the  .(-)' hydrogen phtha lio -  e s te r  ( l* 0 l8 3 g . ,  fc*ly-9*7;
l,2;c ,2»06»jLn bensene s o l u t i o n . ) •in  formic a c id  (IQc.c*' o f
k l
,j $$~100$)" was-, heated for 15. minute a oir the m te r  bath*. • .
The* r e su lt in g  s o lu t io n ■a f t e r 'standing ’at room temperature
. deposited  a c r y s t a l l in e  p r e c ip ita te  which was f i l t e r e d  o f f  .
1 .0 ;v a f t e r  three., d a y s .y ie ld ing- phth& iie. a c i d {0* 3.4g*) m*p*- 180-5
twith decomposition)*
the.f i l t r a t e  on ‘d ilu t io n  with water gave dl~
p~methyiben£hy&ryl formate as an o i l  which quickly s o l i d i f i e d
CO*454g*) sup*' 50-51*3°*
(4) With Acetic M id i
. ; -The hydrogen p hthalic  e s te r  (2*0g-.): m s  d isso lved  
in  g a lc ia l- ’fecetic" ac id  \15Q*e* jf -by m rm lag-gently  for a  
. • few'minutes*- A: very 's low  p rec ip ita t io n ;  of,"a cry sta ll in e ' -
p r e c ip ita te  occurred which took approximately three  
months to  complete* -.This s o l id  was f i l t e r e d  o f f  and. 
id e n t i f ie d  a & phthalic  ac id  ®* p»: 190 * {decomp*^ (0 * 8 g , , -
c a l c * » 0 * 9 t he f i l t r a t e  m s  extracted w ith ' ether,  
washed free  from.- a c i d .end dried* ; Evaporation .of the.'- 
eth erea l ex tr a c t  gave an o i l  ( l*25g*) which' showed no', a- 
tendency to s o l i d i f y  a f te r  ten weeks* (Oalc," for  p-m ethyl-  
bensshydryl a c e ta te ,  l*.3Bg*)..
J fhe o i l  was d i s t i l l e d  under reduced•pressure • 
to. p. les/Bmm. n f l . 5 5 4 5
L+.B
-'hydrolysis with standard a lc o h o lic  potash gate M,2:35.8; ■ 
p^methylbenfchydryl acetate#. %$ax6^2f re(Su ir e s  M,240*0*
(3) .^SulpViir^te in -A lk a li ;  ■*•/
(a )  ' Bis hydrogen- 'phthalic e s t e r  (2*Qg*)'. was d i ssolved
■ in  0*31 so*! hy-ro^iae -solution (19e*c* }• and the so lu t io n
. . . . .  i  "•  ^  , . . . . . . .
f i l t e r e d  in to  a so lu tion  o f  :sodium p-* toluene -suXpbinste 
(1*23$*) .in 'water (130*0#)* On standing overnight a s l ig h t  
. - p r e c ip ita t io n  was observed ■ which# a f te r  a - second d>; v# * «•>
almost complete* lh@ • p r e c ip ita te  (0»5g«) was f i l t e r e d  o f f
*»i the f i l t r a t e  continued to deposit  c r y s ta ls  slowly during 
t r o lve days* ftecryet&lli* t i  n . o f  the combined p rec ip ita tes -  
g {!*% *, c a lc ,  f o r 'sulphone l#9g*) from l o i a l  a c e t ic  acid
gave c lu s te r s  o f  very e^ l l  need les ra.p* 159-15Q°# o f
p - t ©lyl-p-m ethylbenzhyt r /1  salphone*
(found |  8*9*50; S2X%0®2S Ss9 * A  }
(I?) the {**) hydrogen t h t h a l i e  e s t e r  ( l .Gg*, .(XL,-9*7
0, 2*06 in  benzene s o lu t io n )  was d isso lved  in 0*3n ©odium 
hydroxide (9*0c.©*) and added to a  s o lu t io n  o f  sodium 
p~toluene sulphin&te (0*S2g*)' in  water (X 5c*c.)«
A p r e c i p i t a t e  began, to  £c« t a f t e r  twelve hours. a t  room
tem pera tu re  and t h i s  .*&« f i l t e r e d  o f f  a f t e r  two- days- . 
g iv in g  dl-iulphon© (0*5&»-) m.p. 158-150 * .
.(c). ,. v The hydrogen p-hth&llc'ester (2*0g*} was dissolved'-
in  B/10. dodium -hydroxide - {60e*e#). end added to  a so lu tion  
o f  sodium p~toluene sulwhinata (X*y3g*j in - water (5e*o*).
A p r e c i p i t a t e -  teg-ux to  - form on standing overnight and was 
f i l t e r e d  o f f  a f t e r  .e leven  days y ie ld in g  p~to ly l - p -» e th y l -   ^
benzhydryl -eulphone ( l« 4 5 g . ). .which had rrup* 159-160° a f t e r '  
crysta llisa tion -'from  a c e t ic  a c id # . -'.
(d)  Th& hydrogen phthalia  e s t e r  (2»ug*y w a s . d is so lv ed  -
in 0 .11. sodium hydroxide (12 0c #c#).and added to ©."solution 
o f  sodium p~toluen* sui&hlnato ( l* 3 g # )' in wafer (5c#c*)i •
After '  s ta n d in g  f i v e  days the  r e s u l t i n g  p r e c i p i t a t e  .' (1«2 g . ). -
Q
r: &■ f i l t e r e d  o f f  i 0 had m*p» 45-bO'' • ■ So lu t ion  • i n . a  small 
amount o f  a c e t i c  a c id  followed 'by coo l ing  y i e l d e d ..p - i o l y l -
* O'
p-methylbenzhydryl' .sulphon© ( e . l g . j  ra.p. 155-150 .
■ Dilution- o f  t h e  acid- f i l t r a t e  with w ater  gave crude p-methyl 
benzhydrol {Q*85g*j 45-50°*
(e )  . . the  hydrogen phthalie  e s t e r  (2»0g#) was d i s s o lv e d
in  0#3N sodium .hydroxide (35c*e») and acld#ct to  a  s o lu t io n
5*0
'of /sodium p~tpluene .sulphinate (1 .03g*} to  water (5c*c+)*
A hm:r$ p r e c ip ita te  m-.&‘ formed a f t e r  s tan d in g  overnight 
and was f i l t e r e d  o f f  a f te r ,  four my@  (1 ,0% *)* iM s  
?/ s separated, 'fey cry s t a l l !  sation  > in to  p~to lyX~p~®e thy X~ 
^enshydryl eulphone (0*8g*)'®*$>« 156-160" and p-methylienshydro! 
(0 .7 g . )  ®.p. 48-50°.
(£}■ the hydrogen p h th a l i e  e s t e r  (2*0g*) w e ' £i&eolved
in  h# sodium hydroxide (So.e*)  arid added to  a  s o lu t io n  o f  
sodium p-ta luen® s u lp h in a te  in water ( 5 s .c * }» .
Xhe p r e c i p i t a t e  which formed was f i l t e r e d  o f f  a f t e r  e l e f e n  
days g iv in g  p - to ly l -p -m e th y lh an ah y d ry l  s 1 me {0*4g*}- 
m*g*: 150-155°*-
{g) The hydrogen-phthalie e s t e r  (|*Cg#) was •.•ilssolved
into«aioditim hydro aide , i l2 a # e » )  and added to a' so lu t ion  -of ' 
sodium p-to luene sulpbift&te (X#05g#) in water  £5o»e*). ,
,; On s t a n d i n g 'overnight a heavy; g e la t in o u s .  : - ■
p r e c i p i t a t e  was formed which was f i l t e r e d  o f f  a f t e r  standing  
three/-days y i e X f l r „  p-m yXbenahydrol sap* 50-52°* -
5/
( 6 ) JWith -Acetyl 'Chlorides '•
. fhe hydrogen p h th ' . l i c  e s t e r  . (l»Og*) % s  di a s o lv o t  •. 
In  a c e ty l '  ch lo r ide"( lG c*c*  )j a f t e r  s tand ing  s ix  cays the 
hydrogen phth&lie e a t e r  c r y s t a l l i s e d  in  g la s s y  p l a t e s  
which were f i l t e r e d ; o f f  |l*Og. I m>n*. and mixed ra.ja. with '
• au thentic-  .acid t bi^~ iicr e s t e r  121-122°«>
• ■ . ' ■ ■ ■ ■ • ■ ■ ■  . ■ • ■ ■ ■ . - ■ ■ . - .  >  
fSI Msmut&tion 'of- iMtethylbenvhy y X. jiycrrogen fh thalfe te  %
A s o lu t io n  o f  th e  !g , rogen = phth&Xio e s t e r  )
- in  dry chloroform (5Qc*e#) ** s refluse&d during, t h i r t y  
fo u r  h o u rs |  a f t e r  seven hours  - a -p re c ip i t a te ,  began to  form 
h ich  in c re a se d  i n  bulk: and was f i l t e r e d  o f f  .a t  the  end o f  
the  r e a c t i o n ,  i t  was p h th & l i c - a c id . ( 0 * 3 t>  ) m.p* l iG 0 (deoomp*} 
Concen tra t ion  o f  th e  f i l t r a t e  y ie ld a d  more v 
i h t h a l i c  a c id  {0*21g#j*
f e t a l  p h th a l io  -acids- 0*53g*§' 73*6$ o.f theory*
. on c o o l i  the r e s u l t i n g  s o lu t io n  in  a f r e e i n g -  mixture 
nach-*n;ei hyd vo ta phth&llo eater sep&r&ted and vr&s 
removed ay  f i l t r a t i o n  (0#62g*)#- sup*. 12^-122°* She- f i l t r a t e  
on cor  l e t i o n  o f  th e  so lv e n t - e v a p o ra t io n ,  y i e ld e d  
. a t  di-p-metbylfeen&hy&ryl phthala t®  ( l*5g«, 66 i  yield}- e s  a  
v iscous  o i l  hhlch 'would no t  c r y s t a l l i s e #
(found i' U$ 510$ . by., h y d r o l y s i s  w i t h  a lc o h o l ic  p o ta sh * , 
^35^30^4 x%a<fa i r e s  ‘1#526*} - v . .
f 81 With- •«»* \r l  •Alcohols  . - ■
(a) ' fh© hydrogen p h th a l ta  e s t e r  ( 3 .0g*)' s a s  re f lu x e d  
w ith eafcydrous methyl a lc o h o l  (40c*c*}. du ring  f o r ty  hours*
• in© ©%c«s methanol was r©moved by d i s t i l l a t i o n ' when th e  
r e s id u e  y ie ld e d  a  whit© c r y s t a l l i n e  s o l i d  and * o il*  
which were s e p a ra te d  ..by. f i l t r a t i o n * ,  ■:
I h e -.p r e c i p i t a t e  (,0*S2g*) had n.p* .188-190°. end' on t i t r a t i o n  
' e .ga inst s ta n d a rd  a l k a l i  was I d e n t i f i e d  asnhihrXie- a c id  
St, 163; • OgEUO .^ r e q u i r e s  M,166* .
T h e . i l l ,  p -o e t h y l benghydry1 methyl e th e r ,  was a i i t i l l e d  
u n d e r ;reduced p r e s s u re ,  b .p*  150-154 /8mm#,' and. gave a 
f r a c t io n  , (0*7g*)j 1*563*. .
(found* a , 85*6 H ,7*2r C15Hl5 <> r e q u i r e s  0,84*9 H,7*5;l) -
(b) A s o lu t io n  o f  th e  (-} hydrogen p h th a l i c  e s t e r  
(1*826g#} .in methanol ( 25e*o*) which shored o £ -0 * 4 5 ° { l ,2 )■ 
was - hea ted  Under r e f l u x  during. 42 hours ;  --..the r e s u l t i n g  
s o lu t io n  W:-.;s o p t i c a l l y  in ac t iv e*  Removal o f  the  methanol 
l e f t  t.n o i l y  s o l i d  which was shaken with a  small  amount o f
o. ether end f i l t e r e d  y ie ld in g , p h tha lie  ac id  ,(0*25g.#} - ©*p# l&c
(decamp*}♦ The f i l t r a t e  was -washed with sodium hydroxide 
and water  then  d r i e d  over calcium 'chloride and the  e t h e r  
removed by d i s t i l l a t i o n * '
' The r e s u l t i n g  p-methylbenshydryl '  m ethyl'ether (0*4%*) V
■' *- ’■ 2,0 
was com plete ly  raceia ised  m d  had ’b*p* . 120-12270* 5mm* , 1*5
fri t h  Phenols •
Mf**11*  W  1 *iiW i fltn wMrWWK
ilt ie . hydrogen .phth&lic. e s te r  (5 # 5g*)' and phenol
( l« 0 g * ) were re fluxed,, i n . dry chloroform during twenty 
hours# -After an-hour a p r e c ip ita te  - began .to form vdiich , 
gradually increased  i n b u lk y . the reaction  being terminated  
when the la t t e r  p r e c ip ita t io n  m s  apparently complete*;
Xhc *v *»ipttate (1*4%*) was f i l t e r e d  o f f  and had sup* 19 5° 
(decomf*) and m s  id e n t i f ie d  as  phthalic  acid  fcy t i t r a t i o n  
* o f  s tandard  a l k a l i *  .
- (Pound* U9IS 4 1 r e q u i r e s  M,165*)
7 The f i l t r a t e *  a f te r  -removal o f  the  chloroform, .
y ie ld e d  p^dttylbenzhy& ryl phenyl e t h e r  (2*49g.) which was
o
d i s t i l l e d  under reduced p re s su re  . b*p*.190-200/7mm* .
- io 1* 5590* :
f t * . ■■■' .
. (.sound; 0,87*0$ H#S*8j requ ires 0,87*5*. H96*5£)
S f
Preparation o f  i^^feth y lbenaihTdryl: Eyctr  ^ x c c tn a te .
S u c c i n i c ■■anhydride (10g#}, pyrid ine (7*7g.)  and ■
or -*10 thy 1 benzhy dro 1 i l 9 .8 g * } ‘ were hea ted  to g e th e r  a t  5.5-SO 
during  '-five hours  the'Teaet&nts-going slowly in to  s o lu t io n .  
A f te r  co o lin g , the  r e s u l t i n g '  o i l  was d i s s o lv ed  in benzene 
fashed v i t h  hydrochloric a c i d  and the  ■ so lv en t  evaporated* 
ihe  r e s t - ^  1 <?©Xid, on recry s t a l l !  sing once from e ’hsV pstro l* '  
e t h e r ,  gave c l u s t e r s  o f  r m l l  nee^l^e o f  p*»methylfe@nzhydryl 
hydrogen s u c c in a te  (2Qg.}« ■ sup* lv/v~10y.5°.
(Bapld t i t r a t io n  "of"a m~i„. i© q u a n t i ty  o f  th e  p roduct ,  
d isso lv ed  "in n eutral a lco h o l,  aga inst standard a l k a l i  gave 
M,3G1; rec‘ u ires  M,298* | .^ ■
Bee t i v  v o f  r»  t 1 nzhydryl  fycro-en  S ucc ina te .
u )  l i i U i M s l i x . :
(a )  Hi© hydrogen - s u c c in ic 'e a te r  ' ( 1 . % . )  m s  t r i t u r a t e d
with co ld  0.3$ 'sodium fcy ;roxid& {20©*c») and the  s o lu t io n  - 
a l lowed to stand* ' 'A p r e c i p i t a t e  soon formed which was 
complete :in  .am hour and was removed by f i l t r a t i o n  g iv ing '  
pnaethy lbenshydro 1 (Q .9g*) sup* and mixed sup .  with a u th e n t i c  
c a r b i n e 1 '  51-52*
i . e .  th e  e s t e r  was hydrolysed q u a n t i t a t i v e l y .
55"
• ■ Ihe hydrogen su c c in ic  erst&r (l.Og*)' w...s •
' t r i t u r a t e d  ..with c o ld  0*ln sodium hydroxids (4Qa«c*)* •
A f te r  s tan d in g  s ix  days a t  room tem pera tu re  an o i l  had., 
formed■which was s e p a ra te d  from th e  su p e rn a tan t  l a y e r  toy 
decanting*- Ihe, p roduct  thus  o b ta ined  was c i c  olvecl in  -.■
■ e t h e r ,  . washed. w i t h .water  and d r i e d , ’the  r e s u l t i n g  Solution"
. being n e u t r a l  to  . mois t  l i t m u s # .., A cid if ica t ion . ;  o f  the
decanted ,  su p e rn a tan t  ,11 euld y ie ld e d  p-methylbens’aydryl .
.0hydrogen euco ina te  (0*6g*) sup* 98-XO0,. .
’ Ev j r a t i o a  -of the  e t h e r e a l  s o lu t io n  l e f t  an o i l  . 
which’-*could n i t '  he induced, to  c r y s t a l l i s e  (0*294g*)* ' 
ihe  com p o s i t io n ;o f  t h i s  product, was. determined ty. h y d r o l y s i s " 
with s tan d a rd  a l e  o l i o  ’potash* \  Ihe o i l  (0*294g*) was <
- ' re f lu x ed  one hour with P/2 a l c o h o l i c  po ta sh  ■ (5Qe*c#). end 
' th e  excess  o f  -alkali-  t i t r a t e d  a g a in s t  0*461! Kll*
A blank was c a r r i e d  ou t  on *$Oc*ey- o f  the  a lka l i* .
■11&Mk r e q u i r e d |  -: 4S*2c*c* 0*46H ESI# .
! hydro l y s i s  so lu t ion .  required}-'.- ..:.43*7e*c* -0*48$ 1101 * 
(Found; ■- l% niva len t  Weight,244; ' di-p-methylhenzhyciryl 
su c c in a te , '  0 ’ r e qui r e s  2q* f t * , 259*) •
i ,
Addition . o f  water  /to : th e  s o lu t io n  from ' the h y d ro ly s i s  
so lu t io n  'precip itated  p-methylfcenzhydrol (0 *?g») ®#p* 50-52
f o r  s i x  and one- h a l f  hour a* :-■ fh© r e s u l t i n g  o i l  fr s  removed 
cy -deeunting' the '  s u p e rn a ta n t  aqueous l a y e r  and d i l u t i o n  
with ether*  ' aha e t h e r e a l  s o lu t io n  was rc shed with water  
and; d r ie d ,  th e  r e s u l t i n g  product  be ing  n e u t r a l  to. m o i s t ' ' 
Xitmue* - HemoTal o f  t h e ' e t h e r  gave-- an o i l  (0*748g.} i  ' " I t s  
composit ion.was determined ay a l k a l i n e  hydro lys is*  "
the  hydrogen su c c in ic  -ester (1 i r i t u r a  t
■with 0*111 sodium hydroxide' (40c
.k - Xh© o i l  (0*3S%») was r e f lu x ed  one hour .with K/2
a lco h o lic -p o ta sh " ( 50c*c*) :and th e  excess  o f  a lk a l i  b ac k ’
t i t r a t e d ;a g a in s t  s t a n d a r d - a l k a l i •
Blank required;'"4S*2e*e* o f  0*46tTHOI. 
Hydrolys is  s o lu t io n  r e p a i r e d ; 4 5 .9 c .c .  o f  0*48d
i*@* the  o i l  ao-nstste-of-TO.SSg d i-p-m ethylben^hydryl  
suaaifeatc and 29 .72J  p-siathylbenzhydrol* ' 
i*e* v-.Xh® p r o d u c t ' {0#74g*) c o n s i s t s  o f ? -  "
eutr&l suecIn
0*224g* carhinol--'  {33 *7 a o f - th e o ry )
5 1
Cone in  t  ra t ion '  of- th e  - sup e rn a tan t  aqueous. l a y e r  ■ followed 
© y-ac id if ica t ion .  m ith  d i l u t e  m inera l  a c id  ga.ve s i iecinie  
a c i d  {0*16gv }-aup*. iS2~lB4°*
} ’
{cl) ' ; ■t h e ■hydrogen .succin ic  e s t e r (2*^ * } .was d is so lv ed
in  0*108!?' sodiua hydroxide -(124e*a* j * k p rec ip i ta te - . fo rm ed
r a p i d l j ; a n d  ' m s  f i l t e r e d - o f f  a f t a r  s tand ing  o vern igh t  -
/
y i e l d i n g ' th e  ea rM iio l  i l* 3 g * |  m*p* .52-55°*
(e j  ' The hydrogen su c c in ic  e s t e r  (2»0g . j  was d is so lv ed
in  t .3 sodium hydroxide - (19»£c.cu}« An o i l  copar&ted'
s lo w ly ‘mad, a f t e r  f iv e  weeks* th e  so lu t io n  was mixed with 
e t h e r ,  washed with sodims carbonate  s o lu t io n  then id th  
water  and f i n a l l y  .d r ied  over  calcium ch lo r id e*  Removal o f  
t h e ' e t h e r ,  left ' 'aft-oil-{0*408Sg*}. ich. was hydrolysed  fo r  
one hour with an a leoho11e s o lu t io n  o f  p o ta s s iu m  hydroxide 
C l .0251*)* '.r ... .: .....
;.... , v . 0- .?5s*e*. of. a l k a l i ,  a s  consumed, .. 0*X835g*
di~succ ina te*  ':i*e* 7 .3#  .of the  a c id  su c c in a te  was concer ted  
to,-the. n e u t r a l  e s te r ,  end 92*7$ hydro l y  gad ■ t o ' the  alcohol.*
Cf). ■ fhe hydrogen s u c c in ic  e s t e r  (2*0g*) was d i s s o lv ed  .
in  0*21 sodium h y d ro i id e  ($9o*e*)#. A heavy p r e c i p i t a t e  •
se
se p a ra te d  : r a p i l l y  encl. was f i l t e r e d  o f f . a f t e r  s tand ing  
. o v e rn ig h t  g iv in g  the  c a r d i n a l  ( 1 *3g«j ®*p* 32*5-53*5°*
ig )  i h e ■hydrogen s u c c in ic :es t a r  . (2*Qg*)■was d isso lv ed ,
in- £1. sodium' hydroxide (5*Sc*.e* /* ■ Aftor-. standing six- weeds' 
a t room temperature.addition  o f  .d ilu te  .mineral.aol® to the: 
c le a r  -solution.-yielded the unchanged-.acid su cc in ic  e s te r  
'.{2#0g*}; m*p* .95*9$°*;
(h) . the  hy,rowen su cc in ic  ea ter  (2*0®*) was d is so lv ed
in  K* sodium hydroxide ;{13*2efe*)* A heavy p r e c ip ita te
s e p a ra te d  r a p id ly  and was removed a fte r .s ta n d in g  o vern igh t  
y i e l d i n g  the carhino1 .( l*5g» ) m.p* 52*5«*53*50*
| 2 )  With'Sodium p - fo lu e n e  Sulnhinate?
(a )  ; -Ihe  hydrogen suee in i e  e s t e r  .(3;Qg*.) wos_ d is so lv ed
in  sodium hydroxide (35o«c*) and added t o - a  s o lu t io n
. o f  sodium - p~toluene - imlphin&te ( i*8g#) i n ; water (25c*c* )* '
3!he • so lu t io n  • became-cloudy imet s e t  to  a ge l  within  f i v e  
minutes; -hut a f t e r  ix, r ing  two days a c r y s t a l l i n e  p r e c i p i t a t e  
' o f  p -methylhsnshydrol  had a opera ted  * t h i s  was removed by- 
f i l t r a t i o n  {l*8g*) m.p* and mixed m#p* 1,0-52°i n d i c a t i n g  
t h a t  th e  s u c c in a te  war co m p le te ly ’hydrolysed*
(to)' Th© hydrogen su cc in ic  e s t e r  (Xg*) was disso lved
in 0 . lit sodium .hydroxide' ( 40c*e*) and added, to a so lu tion  
o f  "sodium p~t$lu6tie -sulphln&te {0#5g*} in  . m te r  ( lO e .c . ) • - 
'After standing.overnight a c r y s t a l l in e  p r e c ip ita te  of  hydro!
began to form an# l i f t e r  three? days was f i l t e r e d  o f f  (O#09g«*
12$ of theory# )"bwj>* and mixed m*p* ■ ^ith Authentic carM nol 
51~S2°* . ' A c id if ic a t io n  - o f  the f i l t r a t e  with d i lu te  m inera l  
ao id  th rew -dom  en o i l  which was e x tr a c te d ■w ith ' eth er , fhe 
e t h e r e a l  l a y e r  was separated and p a r t i a l  evaporation
p r e c i p i t a t e d  p~tolyl~p^©thylfcen£hydryl sulphone (0«4g*f '
\
33.71 o f  theo ry )  m.p*: and mixed m.p* with a u t h e n t i c  sulphon© 
153-150°. '
the remaining e t h e r e a l  solution# a f t e r  removal 
o f  the sulphone# was n with sodium c a r donate so lu t ion
and water, f re ed  from ©iher by evapora t ion  a t  room temperature 
and- d i s t i l l e d  under  reduced pressure g iv in g  £i~p~methylben»hycli 
su cc inate  (0*2g.p 251 o f  theory)*
{Found# toy h y d ro ly s i s  with li/2 a lc o h o lic  potash# .Equivalent 
f e i g h t , 2 4 0 .51 ■ B't* '« f «, 2 3 9 . 0 . ) ’
(e)  '•.•••■ fhe hydrogen su c c in ic  e s t e r  {1.0g*) ,  d i s s o lv e d
in  0*091! sodium hydroxide ( 40c#c •) # was added to a s o lu t io n  
o f  sodium p~ to luene  su lp h in a te  lQ«£g») in  water (10c*c*)
and th e  r e s u l t i n g -  s o lu t io n  hea ted  a t  du r ing  four  and
one h a l f  h o u r s * t h e  r e a c t i o n  mixture  soon became cloudy
\
and-a  so l id -began  to  separa te*  ■ '
. • th en •th e  r e a c t i o n  was ■ complete th e  r e s u l t i n g - o i l y  
so l id .  . was f i l t e r e d  o f f  end d is s o lv e d  in  the  minimum
amount o f  m r a  ether# th e  s o lu t io n  cooled and th e  
p r e c i p i t a t e d ;'p^tolyl*p-methylD@nrhydryl ralphone f i l t e r e d  .
• (0*S5g*} m*p* and mixed m.p*.-. with a u t h e n t i c ■ sultrhone ■ 
159-160®*-- . (X ie ld  Sdd o f . th e o ry * )
.-.■"•a ^"p-w iha  eth erea l - f i l t r a t e  wag evaporated g iy in g  an 
o i l  • (0* 20Sg«’). which waa hydroly$6# by r©fluxing ©s:-a hour 
w ith ::N/2 s lcoh o lio . pota £? H  ^„y sj' * 0 e )• h t in  .*<• was • carried'' - 
cut on 50c»c« o f  the  a l k a l i *
Blank requ ired*  4S*2c*o# o f  Q*48fi HOI*
.’• • H ydro lys is  s o lu t io n  - requ ired*  45*35e*e*. o f  0*4S!l 
l#e» CuS5o*o# o f  0*46 was used, e c u !v a le n t  to  0*098g*
d t - s u c e i a i o ' e s t e r ' ( 1 2 ,3% o f  theory)*
f h i  s'-leaves Q . l lg .  o f  uns a p o n i f i a b le  m a te r ia l?  (16*6$ of  
c a r b i n e ! ) . . Addition, o f  r a t e r  to  th e  so lu t ion  a f t e r  
h yd ro lysis  p r e c ip ita te d  p-mathyl’U *iy&rol {0»19g#) m*p* 
and mixed  ®*p* . with a u th e n t i c  ear b i n d  -50-51 which i s  in  
'agreement with .the r e s u l t  a l r e a d y  o b ta ined  by-hydrolysis*
u(&) . The .hydrogen su c c in ic  e s t e r  (2»0g#) was ■& i s  solved
in O.lOSlt sodium hydroxide  (X14o*e*) ancl added to .& ".solution 
o f  sodium ip«*toluene ©ulphin&te (X*2g*} in  muter { 5c#c*}*
A he&vy p r e c i p i t a t e : s e p a r a t e d  and was f i l t e r e d  o f f  a f t e r
'  * . 0f iv e  days y i l l d i n g  the carbine! ®,p.. SJ-S4 *'■■■■
(•«) •.. fhe  hydrogen '• s u c c in ic  e a t e r  (2«0g*) was d is s o lv e d  
in '  ®»3M ©odium hydroxide ( 2 2 *  5 o . c « } and added t o  a so lu t io n  
o f  ©odium p - to lu e n e .s u jp h in a to  (X*2g*) in  water ( So. c *)» 
ihe  c r y s t a l l i n e  p r e c i p i t a t e  which sep ara ted  was f i l t e r e d  o f f  
a f t e r  f iv e  days y i e l d i n g  p - to ly l -^ m e th y lb e a fc h y d ry l  sulphone 
i l . 3 3 g . )  m.p. 130-155°,
( f )  the  .hydrogen .succinic e s t e r  ( ■i'l * * | ’iitx S d i  ©Si Dived
in CU3K sodium.hydroxide {44#8c.c*) and. added- to a s o lu t io n  
o f  sodium p~toluene sulphln&ts  ( l # 2 g . ) . i n  water (5 o .c * )*
A heavy p r e c i p i t a t e  was formed r a p id ly  and f i l t e r e d  a f t e r  
on© day g iv in g  e a r t i n o l  sup* £5-54'y «
(g) th€  hydrogen su c c in ic  e s t e r  ( 2 . Og*)' *os d is s o lv ed
in  X» ©odium hydroxide (S *Se«o# / ,anc! edded 'to a ' s o lu t io n  
o f  sodium p-to luene ©ul.phinate ■ } in,  water ( 5 c * c »  )*
"A'fter "five ' days a t  rm®  temperature/ th© r e s u l t i n g  p-tolyl** 
p-m®thylben^hydryl stilphon© m s  f i l t e r e d  (C*9$9g«}* 
m*p* 150-15$ V .
i
• (h)  • -- The hydrogen. s u c c in ic  e s t e r  (2 .0 g * ) v * d is so lv ed
i n vK isodium hyclroild© (13*20*©#) end 'added to a ■ s o lu t io n  
of;- sodium p~i©luene euiphin&te ( l*2g*} in  r n t e r  ( 5* 5*)« 
"After  s tan d in g  one day th e  r e s u l t i n g  carb ine! .  was f i l t e r e d  
( 1 . 3 g . ) sn.p. 52 -53 .5° .
h •'•;• •*; fhe  hydrogen sueoinio .  e s t e r  ( l# O g .}, in  anhydrous
m e th an o l ' (25c«c*) war r e f lu x e d  during  f o r t y  two hours*
Bi^ovs l  o f  th e  - methanol 'by d i s t i l l a t i o n  l e f t  en o i l  tftieh
was d i s s o l v e d ' in  e ther*  : Hi© e t h e r e a l  s o lu t io n  w a s .m s h id :
with sodium hydroxide s o lu t io n  and water  then d r ie d  and the
e t h e r  removed le a v in g  p-ue thy lbenxhydry l  methyl e t h e r  (0*756
©
which was d i s t i l l e d  under reduced p r e s s u re  b.»p* 1 58~lS0/10mm 
(Yie ld  t h e o r e t i c a l )  ■
(4) t i t ? L
The hydrogen su c c in ic  e s t e r  ( l* 0 g * } was t r i t u r a t e d
awith co ld  formic acid ,  (XCIa*a* ; o f  and d is so lv ed
alm ost  immediately.:  - After s tand ing  two • days a t  room 
tem pera tu re  the  s o lu t io n  was d i l u t e d  with e t h e r  and th e  - 
ac id  removed., by : washing v/Ith .sodium e&rhonate s o lu t io n  and  ^
water* Evaporation o f  .the ether.gave an o i l  which quickly '• 
s o l i d i f i e d  to  .c lu sters  o f  need lee  o f  -p-sjethylbenzhydryl formate 
(0*$9g*g y i e l d  90$) m.p# and mixed m*p*. * i t h .au thentic  -•
i
s n e o i r a e n  5 0 ^ 5 2 ° * ■ ' ■ .  . '
(5)
(a)  A s o lu t io n  o f  the  hydrogen su e s In ia  e s t e r  (l«0g«)
in  g l a c i a l  a c e t i c  a c id  {10c ,c t ) -after  s tan d in g  two days ,
‘ a t  room t c  n a tu re  was d i l u t e d  with e t h e r  m d  cashed f re e  
from a c e t i c  a c id  with sodium carbonate  s o lu t io n  and water* 
Aha e t h e r e a l  l a y e r  was then d r ied  and removal o f  the  e t h e r  
gave p^methylbenEhy&ryl hydrogen ' su c c in a te  {l*tig*} m«p#
and mixed m*p# with a u t h e n t i c  specimen 98-low o*
( b ) .  A s o lu t io n  o f  th e  hy<!"*^ *a su c c in ic  ■ e s t e r  < l* 0 g ,)
in  g l a c i a l  a c e t i c  a c id  (10c*c*; was allowed to s tand  a t  
room tem pera tu re  dur ing  threw months when ih© r e s u l t i n g  
s o lu t io n  was d i lu t e d  with e t h e r  and washed f r e e  from a c e t i c  
acid* Evaporation o f  the  e th e r  gave a f i x t u r e  o f  an o i l  ■
. e.nd s.n s o l i d  which 'm u  sepa ra ted  ■ i s  to' p-met r.ylhenzhydry! 
hy r ^ o s u c o i n a / t e - ;m p r  &nd i^ x e d  ra*p* with
a u t h e n t i c  specimen -98-100° and p-methylbenzby d ry l  a c e t a t e
© pn
(0»23g* i l . p .  X74/7mm- 1.553*  ^ -
'(e) fhe hydrogen" su c c in ic  e s t e r ' ) was r e  f luxed
. - during-. twenty ' fou r  hours with g l a c i a l  a c e t i c  a,eld 110c ,o ,) ,  
Cone ©ntrs.t ion '  o f  th e  r e s u l t i n g ' s o i u t i c m  . p r e c i p i t a t e d  : ' 
gueein lo  a c i d :(0*s5g*/ m*p* end mixed 3.60-183"' »■ - 
(found fo r  r ivaleht* weight, --by/ t i t r a t i o n  a g a i n s t a l k a l i ,  
■$8.5: ' r e q u i r e d  I t*  * t« i  59*0) ' '
- -• A f te r  • removal--of . t h e ' p r e c i p i t a t e d  ' su -e inle  eoici
the  f i l t r a t e  w a s 'd i l u t e d  with ether* - washed■f re e  from - 
a c e t i c  ac id '  and the- ether"--removed by d i s t i l l a t i o n  le av in g  
p -m c th j lh en n h /d ry l  aoetat© (CK53g*, y i e l d  69?)' fc;p*: 175°/7« 
n 1.5548. :
(found, by hydro lysis  • w ith - a lco h o lic  -a lk a li  "‘M,239• 5j - 
. r e q u i r e s  ss, 2 4 0 * 0 ) " as-a.-..
* (d ) ptr vl l l t y i in pp ilin g^ h logoform  J io la tian  t
'• A s o lu t io n  o f  the  hydrogen s u c c in i c ^ e s i e r  (X*0g* 
in  chloroform ( lO c .o . )  m s  r e f lu x e d  dur ing  twenty two h o u r
L 1
i m*
)
(S
H m om I o f  th@ solvent., by, d i s t i l l a t i o n  y i e ld e d  'uhehanged
a c id  sue o i n i  a e s t e r  (l«0g« ) m*p. .96-100°..
gren-s.r a t  ion jg  f   ot hylben^hyg:ryl,,,,4oet a t e »
(1) p-*M©thylbenshydroI (5*0g*) m s  d i s s o lv e d  in  ■
p y r io in a  (2*0g*} and a c e t i c  anhydride (2*8'g.) added* A f te r  
s tand ing '  s ix  days a t  room tem pera tu re  the  r e s u l t i n g  o i l  was. - 
d i s s o l v e d . i n " e t h e r , ' washed with hyd roch lo r ic  a c id ,  sodium 
carbona te  s o lu t io n  and m i s r  su c ce s s iv e ly  than * d r ie d  over 
calcium ch lo r ide*  Hemoval o f  th e  o th e r  y ie ld e d  an o i l  (S*0g.) 
which had b.p# 174^7n u ,  1* 5545*# (Yield
:0.425Xg* o f  th e  o i l  was r e f lu x e d  one hour with ■
5Qo* e .  11/2 potass--.urn ry&roxide and the excess  alke.Xt t i t r a t e d  
a g a in s t  s ta n d a rd  acid* A blank was c a r r i e d  out on the  a l k a l i *
- - ’ Blank requ ired?  '48*lo„e* 0*5111 HOI*
h y d ro ly s is  s o lu t io n  r e q u i r e d :  45*S5c*e# 0*53h HC1*
i*e* 5*05c«a. 0.55H HOI were .used*
(found f o r  o i l  Mf 257? p~methyl ben shydry!  a c e t a t e  r e q u i r e s  
M,240) '
(2) ’ ■ p-&ethylt>enshydrol (3*0g*)# i& g l a c i a l  a c e t i c  e c i d #
(1 0 c .c*j was r e f lu x e d  during  f iv e  hours* ' the excess  a c id
awas them removed fey d i s t i l l a t i o n \  and th®.remaining o i l  
d i s t i l l e d  tmder reduced pressure, - 2OS-.208°/2 5mm* and .
i74°/7ffl|a. (2 ,45g» , y ie ld  j 7..) • n*° 1 .555 .
" 0*d5Sg* o f  the  e s t e r  was hydrolysed a s  under  (1)* '  
Back t i t r e  o f  44#8o*c* o f  0*534^ Mdl*
Back t i t r e  of. blanks 48*7c'*c* o f  '0.53411 Ilcl.
$•»', 3+9o»e* of  0*334:1- KJ1 used* - •'
(found fo r  o i l  II, 256$ .. p-methylbenanydry l“ a c e t a t e  
r e q u i r e s  11,240#)
(3) ' the  carfeiriol (2#v *) was d is so lv ed '  i n  .benzene 
(25c«c*) and g l a c i a l  a c e t i c  a c i d . ( 1 . 5'g.) added. '  The'  
s o lu t io n  ob ta in ed  wis r e f lu x e d  dur ing  two hours a f t e r ' which 
the  b&nzene was removed by d i s t i l l a t i o n #  ’ The remaining o i l  
c r y s t a l l i s e d  and ‘ f i l t e r e d  g iv in g  unchanged c&rbinol
o(2*0g») m*p» end mixed m»p* • with authentic- ce.rbinol' 51*32 *
...........  X*
(4) ' the. I-} c&rfcinol. l4#2g#, c , l* 3 4  in  2Sn)A
e r e  d is so lv ed  In  p y r id in e  (2g«} end a c e t i c  anhydride (2.2g*)
added. A f t e r  standing f iv e  days a t  room t amperetu ■'& the
so lu t io n  m s  h ea ted  a t  80 during 15 minutes ,  cooled,  d i l u t e dh
with e th e r  and the  so lu tion  washed with d i l u t e  hydrochloric  
a c id ,  sodium carbona te  s o lu t io n  and water  i n . succession*
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the ethe&e&l:s o lu t io n  was 'd r ied  o ver •calcium c h lo r id e  and 
evapora ted  y i e l d i n g 1.i-p-raethyX&enzhydryl a c e t a t e  (4 .0 g * ), ■ 
b*p* ■X54-.i5S^2nja*# *8' ( e , 2*5357 in  benssene so lu t io n * )
(Found,' by h y d ro ly s is  with a l c o h o l i c  ■ po tash  1,251*)*
Reac t i o n s  o f  t ~ tfathyltoenzhydryl Acet a t e ♦
( i )
{&} ••-.., •: ■; The a c e t a t e  {0.4g«} and' sodium’ p - to lu e n e  sulphin&te 
.(Q* 5g#). were-, dissolved...in-; e t h y l  a lco h o l  (53c.»c« o f  SSg). 
&nd.£»x«K« : .w ii?ersal  i n d i c a t o r  .(Q«?c*e») added# .After  
s ta n d in g  two days a t ;room tem perature  without any r e a c t io n ,  
as  shown by the  i n d i c a t o r ,  having taken p la ce  the  s o lu t io n  
was h e a t e d - a t  q0-7a° ,  dur ing  s ix .hours*  On coo l ing  end 
adding ■.water 4 to th e  r e a c t i o n . mixture the  a c e t a t e  (0*4g*) 
was p r e c i p i t a t e d *  , - t
(Found, by • h y d ro ly s i s  with rt* ndard a l c o h o l i c  a l a a l i ,
M,251j ■ r e c p l r s p  M,240*}
(b) . . A s o l u t i o n  o f  th e  a c e t a t e  . (0*4g«} e-ad . sodium
i '
p - to lu e n e  su lp h in a te  in  g l a c i a l  a c e t i c  a c id  {20e*e
was l e f t ,  f iv e  day© a t  room 1 r a tu r e  and then hea ted  a t  
90 fo r  s ix  hours* Unchanged .p-meihylhenzftydrpl acetate-  
10* 4 q *) was ‘obtained* -
(ojf. ihe  a c e t a t e  .(G»4g*3 and-sodium p - to lu e n e  -eulphina
( 0 *54**) ware d is s o lv ed  in  anhydrous formic a c id  (loc.c.*)* 
C lu s t e r s  o f  very f in e  n e e d le s  separa ted  with in  one hour a. 
cit room tem pera tu re  and, a f t e r  se v e ra l  hours ,  were f i l t e r e d  
o f f  and proved to  ba p - to ly l -p~ m ethy1benzhydryl ©ulphone 
sup*-, and Bixed m*p* with a u th e n t i c  ©ulphone 139*5-150*5°* 
(0*6g*i y i e l d  < c u n t i t a t i v e * ) '
(d) . A s o lu t io n  o f  i t )  p-methy 1 bmthydryX  ae © i&t © (0*5
fod^VlS*8 {0,2.3575 in  benzene s o lu t io n  ) and p - to lu s n e  
s u lp h in ie  a c id .  (Cl*5/s*) in  water •.{20c* e *}. was hea ted ,  under 
r e f l u x  dur ing  15 minutes when. the. l l~ su lp h o n e  {0*5374*}
o
m.p. 133-160, was o b ta in ed ,
f i t 1;. A n h y d r o u s  F o r m i c  A e i c i i  •
A s o lu t io n  of. th e  a c e t a t e  (0»$g.)  in  formic a c id
( ? 0 c « c *  o f  98- 1 0 0 ;!} m s  ' p l a c e d  In. an  -.evacuated d e s ic c a to r  
over- sodium hydroxide* •. A fte r  th r e e  d a y s ' the  l i q u i d ,  which  . 
had sep a ra te d  i n t o  two l a y e r s ,  'd i s so lv e d  in  e th e r ,
washed f r e e  f rom a c i d  a n d  d r i e d  o v e r  c a l c i u m  c h l o r i d e .
A f t e r  r e m o v a l  o f  t l i®  e t h e r  a  s o l i d  was o b t a i n e d  w h ic h ,  on 
c r y s t a l l i s a t i o n  f rom  a n h y d r o u s  me t h y 1&&1 c o h o 1 , y i e l d e d  
p~m @ thyIbenzhydry  1 . f o r m a te ,  tn»p. one  m i x e d  m . p . ' w i t h  
a u t h e n t i c  f o r m a t e  52- 53°  ( 0 . % . ,  y i e l d  q u a n t i t a t i v e . )
( b )  xh© a , a c t a t e  i S . S 775g * f c ,2 .5 3 7 5  in
b e n z e n e  s o l u t i o n  ) was d i s s o l v e d  i n  f o r m i c  s a i d  ( 20o . c *  o f  
98- 1 0 0 1 ) and ;  a l l o w e d  t o  s t a n d  a t ' - r o o m  t e m p e r a t u r e  m i r i n g  
f i v e '  d a y s  a f t e r  w h ich  t h e  s o l u t i o n ,  was o p t i c a l l y  i n a c t i v e .
I h e  a c i d  s o l u t i o n  was d i l u t e d  w i t h  e t h e r ,  washed f r e e  f rom 
a c i d , . d r i e d  o v e r  c a l c i u m  c h l o r i d e  a n d  . the  e t h e r  removed, 
l e a v i n g  t h e  dX -fo rm at©  {Q*S3&« )* ra*p*- 50- 52° • ■ •
( 3 ) p i t h • d o n e e n f r a t e d .H jCdrochlor io„vA c i £ i
xhe a c e t a t e  ( O . t g . f  was t r i t u r a t e d  w i t h ' c o n c e n t r a t e d  
h y d r o c h l o r i c  a c i d  ( l O c . c . ) when i t  u n d e r w e n t  an  im m e d ia t e  
el  e i n ’ a p p e a r a n c e *  A f t e r  s t a n d i n g ' t w e n t y  f o u r  h o u r s  
a t  room t e m p e r a t u r e  t h e  r e s u l t i n g  s o l u t i o n  wap e x t r a c t e d
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f r i th -e th e r  &r*d -the e t h e r e a l ' l a y e r  s e p u r - te d ,  washed f re e  
. ffom- mid' and dried - 'everca lc ium  ch lo r ide*  . Evaporation o f  
the .  e th e r  ..gave p-rss thy 1 ben shy dry 1 c h lo r id e  i-0.44g* , y i e l d  ■
O'q u a n t i t a t iv e * }  es &n o i l ,  tup* 1S0~1SS: /T m u
- ' N i t r a t i o n  ' o f  th e  -ch lor ide  (0*44g* }$ in  acetone
: so lu t io n *  0*I I  sodium hydroxide r e t i r e d  21*0c#e*
fo r  n e u t r a l i e . t i o n *  .■ ■ ,
(Found fo r  ~c a v a le n t -  ^ e ig h t» 2 0 9 .5 ; ’ r e q u i r e s
■ j»q* Wt*f 2X6*.5s found; Cl, 10*9;' r e q u i r e s  £1,10*4$}
' *
(4) vi th  D ilu te  Alk a l i s ,
(a ) * a c e t a t e  (0*6g*) in  0 * 0 1 sodium .hydroxide
(?Gq»6*} war r e f lu x e d  dur ing  one hour, cooled on cl th e  excess 
a l r a l i  t i t r a t e d  g a i n s t  s tandard  -e&id* iSc .c*  o f  0 .5 j  HCl 
were r e q u i r e d ,  i n d i c a t i n g  t h a t  14c*c* o f  toe  a l k a l i  had 
been used, e q u iv a le n t  to Q*375g* of  ace ta te 'h y d ro ly se d *
. i.©* -52*5;C. o f  the  a c e t a t e  s&s hydrolysed under the  aso?e -. 
condi t ions*
C A n i e o u s ^ a l c o h o l i c *  the  ( - f  a c e t a t e  (0 * 57 Ig  * , fc<la -16*8; 
c,2*5374 in  benzene’ s o lu t io n )  w&© dissolved, in  e th y l ,  a lcoho l  
|40e*o* o f  5 j and l*i;8k sodium hydroxi d e . {4«l c . e •)  added*
11
A fter  r©flux ing  tweIre  "hours the  product  was d i l u t e d  ?/ith 
e t h e r , cashed with f a t e r ■&n& dried* ' 'Removal o f  the  e th e r  
y ie ld e d  {-} p~raet hy 1benzhydraI  (0 .3Q S?g . j# m*pu 53*54°* 
M - 1 1 . 4  (a ,  1 .54  i s  Carbon &isulphide s o l u t i o n ) .
(5) With f g t e r r  •■■
' * ■ fhe a c e t a t e  (0*5 )£;£■) was re f lu x e d  one hour with
d i s t i l l e d  water  i2Qc*©*)» cooled and t i t r a t e d  a g a in s t  
s ta n d a rd  a l k a l i .
 ^ 0#7c .c .  o f  0.088H sodium hydroxide was r e q u i r e d
to  n e u t r a l i s e  the  ac id  formed, equ iv a len t  to 0*0147g* o f  
th e  e s t e r  hydro lysed .
■ i . e .  i . 4 l  o f  th e  aceta te -  -under went hydro l y s i s  Crider the  
above c o n d i t io n s . .  •-
l 5 l g i t h  m.lu%e AeM t  g
•the a c e t a t e  {0 .5208g .) mas r e f lu x e d  on® hour with
0.481 BOX (20c«e«) i ©doled 'and t i t r a t e d  a g a in s t  s tandard  
a l k a l i ,  a  blanlc being c a r r i e d  out on 20e.e* o f  th e  a c i d '
• s i m i l a r l y  t r e a t e d  but with no e s t e r  p r e s e n t .
Blank r e q u i r e d !  9 . 55c*c. o f  k.  sodium, hydroxide .  
Hydro lysis  s o lu t io n  required}  l$.Q5c*c» a lk a l i *
1 . e .  0$5a .c .  If.sodium hydroxide used, ©cuiimlent to  0.12g*
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ofVthe e s t e r  hydro lysed ,  : .
.231 o f  the  a c e t a t e  underwent h y d ro ly s i s  under the  
above cond i t ions*  ■ .■.
(7) With deth n i l  .•••.
(a )  -■ th e  &ee$ate (0*?g# )* in  mhy&rpus  methanol (15o*e«) 
was r e f lu x e d  dur ing  twenty s ix  hours ,  Hamoiral o f  th e  methanol 
by d i s t i l l a t i o n  l e f t  unchanged a c e t a t e  (0*-7g*}
(.found, by h y d ro ly s i s  with s tandard  a l c o h o l i c  po tash ,
' M,245f r e q u i r e s  ll#240.)  ■ ■•
(b) p. ,. She a c e t a t e  ■ ( l# 0 g * ) was d is s o lv ed  in  ©ethanol:. - 
{30c *c *}, water  (1 4c • 0* ) ' &il Q ed .and th e  r e s u l t i n g - s o lu t io n  
r e  f l u x e d .. during.- twenty . i'wo hours*- Removal o f  the  • t'fa ^  *v I iqX"' -t o l
by d i s t i l l a t i o n , y i e l d e d  an o i l  (0,94g*) which was separa ted
\
by . . . d i e t i l l a t io n ,  under reduced p re s s u re ,  in to  p~methyl- 
benshydr / l  a c e t a t e ,  b#p* 184-l£3°/10-llmm», n ^ - 1 *  535 . (0*74g#} 
sad  ■ r^nsethylPenzhydrol,  map. 49*31° (0 .17g*)# 
i*e* 2S|> o f  t i e  a c e t a t e  underwent hydro l i  e l s  under  th e '
. above cond i t ions*  ■ , *
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(&)■. .-the- a ce ta te  . ( ! * % . )  was d is s o lv e d :in .motbaaol  ( 50c«c *
K/2-  hydrochloric .'acid added mid t h e  r e s u l t i n g  so lu tion  '
• re f luxed  during • twelve hour©*; K e m o m lo f  t h e - “a e t la n o l  l e f t  
a • £u&i>@ri8i 0n: o f , m  o i l .  in* hydrochloric acid* ..
'. an: \ lEhe--. former. was- d is so lv ed  in  e th e r  and the  e th e r e a l
layer ,  w&rhed. f r e e  from a c id  and d r ied  over calcium chloride*  
'Removal o f  th e  e th e r  y ie ld e d  p~mei■-■ylbenzhydryl methyl e th e r  
b ,p . . lS0-15 5o/ lu - l Im 'n . ,  i g 5 1 .553. { 0 .9 g . . y i e l d  30,J).
(8) With r^t o l uen© Suli-hinie • u
{&} . ' A s o l u t i o n  o f  t h e  a c e t a t e  (u*5g«) e n d ■p-toluehe
su lp h in ic  acid  (0*3g*}' in  chlorofor ( l§c«e« ) was refluxed
dur ing  twenty t h r e e  hojirs# fhe r e s u l t i n g  s o lu t io n  was 
washed. 'w i th  a i l t i t e  < o *ium hydroxide s o lu t io n  and water 
s u c c e s s iv e ly  and d r ie d  over  calcium, ch lo r ide*  Removal o f  
the  chloroform gave p-1 o ly  l~p«*me thy 1benzhydryl  sulphone, 
m#p* and mixed m*p, with authem-ic specimen 159-ISO0 *'
( 0 *75g . ,  y i e l d  q u a n t i t a t i v e * }*
(b)  a a c e t a t e  (0*Sg*5 and. p - to lu e n e  s u lp h in ic  ac id
(0*35g*} wore re f lu x ed , '  in  water ( iSc .c*  ) f during" twenty''
. minutes* X'he r e a c t i o n 'a p p e a r e d  t o  r e a c h  completion immediately
the ;  tem pera ture  was r a i s e d ,  to  100 » the' eulphoiie sap&r&tirig
es  s  f i n e l y 'd i v i d e d  s o l i d ,  ’ - ' '
. The r e s u l t i n g  suspension was f i l t e r e d  g iv in g
p-toXyX-p-methylbenzhydryl'  su lphone# m,p*.and mixed. m*p,
’ o ■ ;with a u th e n t i c  specimen, 159-1S0 , 5 •■"(0*75g* ,y is ld  
q u a n t i t a t i v e , }* '; f ; v
P re p a ra t io n  o f  r-Methylbenxhydryl ’Benzoate,
a- :-a.-;; Xo a so lu t io n  o f ;p-raethylbenzhydrol (IQg*) in  
■pyridine ( 4 g . ) was added', ben soy 1 ch lo r id e  (S *!%♦)• . -Ihe 
r e a c t i o n  which ensued was exothermic end th e  temperature  
was co n tro lled  by means o f  nn i c e  hath to g e th e r  with the  ' 
r a t e  o f  a d d i t io n  o f  the  ch lo r ide*  A f te r  complet ing th e  a d d i t io n  
o f  the- h a l id e  the  tem pera tu re  o f  th e  r e a c t io n  mixture was 
r a i s e d  to  45*50° for two hours- then  al lowed to  f a l l  to  
room tem pera tu re ,  A f te r  s tand ing  o vern igh t  the  r e a c t io n  
mixture  had become s o l i d 'and, in  ^In ding with soa tone ,  - 
and pouring  in to  d i l u t e  hydroch lo r ic  a c id  a n \ o i l  was ob ta ined  
which' Quickly s o l i d i f i e d ,  ih is*  on r e c r y s t a l l i s a t io n ' from 
anhydrous e th y l  a l c o h o l ,  ha?© p~me thy1benzhydryl benzoate 
a s  clu sters' o f  very small  n ee d le s ,  m,p* 81-82° (15g*)
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0*-7-956g. o f  the ester-was' hydro lys&d- by r e f la t in g  one 
hour with' li/2 a lc o h o lic  potash  \ 50a*e *) and a blank. : 
carried  out a t " th e . same time* a- ■: ■ ■,
- Blank required: ,n '48*85c.a* ' o f  0*534N HOI. : a ;,-
- Hydrolysis ■ solution-'required*-' 43,?e*c* o f .0*524$ HOI*
( Found|' ■ M, 301.4 * • 8^ 2 re< u^^r e s  5 0 2 * } . -
React i o ns' o f  p^r^fethy^benghy&ryl Bengoate*. .
( ! )  f i t l i uSqdic;utp.iyj^ |o lueRe.iLSulphiriP:t e £
' (a)  'Xhe'• bensoaie  • (0* 45?g*} and radium .'p-toluene ■■,■ •?•••
©ulphinate ':1'0* )* i a : e th y l  .-alcohol \{4Qc*c. ' o f  50$) < a :••
were hea ted '  under r e f l u x  -during f i f t e e n  • hours* ;> On 
cooling'" the s o lu t io n  *p~tolyl~p~methyl'b©nshydyyl .sulphone . 
s ep a ra ted  a n d  w as ;f i l t e r e d ' o f f ,  and mixed m*p* w i th  ,
a u th e n t i c  •■specimen-:159-1S0' . .{Q*Q1$*$ y i e l d  14$)*
iha f iltra te '-  was .-diluted , with benzene, .washed with 
water'-and dried over -aaloiusi ch lo r id e# •:••Semoval of.': the . - a 
•'beniene by d i s t i l la t io n -  y ie lded  p-methylbenshyebryl benzoate, 
m.p* and -mixed m,p*: S 0 -£2°*{0#36g*)"'
'■thB b m z s B t e  (0*45!%*) arid sodium t —to luena  
s u lp h in a te  iO*39g*) ' .w re  d i s so lv ed  in  f o r m i c  ac id  (10e*e-«*of 
98-100.1}by warming gently* A p r e c i p i t a t e  was formed almost - 
immediately the  s o lu t io n -c o o le d  and'was removed a f t e r  f o r ty  
minutes*V t h e  p - to ly l -p -m a th p lu en sh y d ry l  sulphone thus  
ob ta in ed  had n u r .  and mixed m.p* w i t h 'a u t h e n t i c • imlphone ■ 
151-160° a f t e r ' o n e  c r y s t a l l i s a t i o n  from e th y l  a lcoho l  
(C* 4 ^  *, y i e l d  92f ) .
( e ) v  f  A 's o lu t io n  d f  th e  benzoate .{D*485g#} and. sodium.. -;
1“- to lu e n e  sulphlnat© (0 2 9 g . )* in  g l a c i a l  a c e t i c  a c id ,  {X0e*o») 
was h ea ted  dur ing  twenty f iv e  hours .  Addition o f  water to  - 
the  r e s u l t i n g ;  s o lu t io n  p r e c i p i t a t e d  an o i l  which"was e x t r a c te d  
with ben sen e .  . ibe  benzene e x t r a c t ' was washed- f ree  from 
a c id ,  d r ie d  over  calcium' ch lo r id e  t  ?:& the  so lv en t  removed' 
le av in g  an o i l  which mas d i s t i l l e d  under reduced p re s s u re ,  
fc-.p> .175 /7mm. ■_(0*372g*J*
• the  d i s t i l l a t e  {0*571Sg*} was .hydrolysed by  
r e f l u x i n g  one hour with M/2 a l c o h o l i c  po tash  {,50c.e») Z
a blank- c a r r i e d  out a t  the same time* -
Blank i i r e d i  4S*le.e*- o f  Q.48QSM UOl, 
h y d ro ly s is  s o lu t io n  r e q u i r e d ;  42.4c.o* o f  0«4105£ ndl* 
( F o u n d ; 242* p~m&£hy2benzhy&ryl &o@Pjte, 0^11,^0^ 
r e q u i r e s  11, 240* }* ' 98*5$ o f  .the benzoate converted  to. a c e t a t e .
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{2) With Acetic  'Acid
* ■ *  v^orwawi »n» t'vm  **»*»*». <*** w»«wn •»-uh».mu«uw»<wk
The.benzoate  (G .729g .) was £ef luxed ,  in  g l a c i a l  
a c e t i c  a c id  {10c. e .•}, . dur ing  twenty four  hours* ' the  r e s u l t i n g  
s o lu t io n  was e x t r a c t e d  with benzene, t h e ' benzene e x t r a c t  
a .washed f re e  from a c id  and d r ied  over calcium ch lor ide*
Removal o f  the  benzene gave an a i l  (G.$7.3g») which could not  
be s o l i d i f i e d *
'Hydrolyela with a l c o h o l i c  a l k a l i  gave.M,218.8;
' p-methyiber;^hydryX .-cc^t t*,, r e q u i r e s  M,240. * Y ield
o f  a c e t a t e ,  100 i’*
(3) With [ethanola
(a )  ' ihe  bensoata. ( l*0g .  ) ■ was re f lu x ed ,  in  anhydrous'
m e thano l ' (20c*c» ), dur ing  tw en ty ■s ix  hours .  Removal.of the
" methanol gave a "  c r y s t a l l i n e  p r e c i p i t a t e  of; unchanged benzoate
0 .
l l .G g*)  ra.p. "and- mixed - m*p* -82 ••
|b )  A- s o lu t io n  "of t h e ' benzoate ' ( 1 . 484g*.}, i n ‘ met 1
{SOc.e .)" and water (7o.c* j ,  'was r e f lu x e d  during • twenty ' fou r  
hours .  Removal' o f  the  . Methanol by d i s t i l l a t i o n  "gave a 'suspens ion  
o f  a c r y s t a l l i n e  s o l i d  in  'water  which w as 'se p a ra te d  by
' 7 f r
' f i l t r a t i o n  * ' ■ Tb© s o l i d  tX*lSSe:*). h a d  .nup* q 5^150 arid w&s 
h y d r a l / r a d  by r « f l u x i n g  o n e  h o u r  e i i h  l i /2  a l c o h o l i c  y o t m h  ■ ' 
{2£e#a* } / r d  ; r c ’c t i t r a t i n g  t h e  e x c e s s  a l  s e l l "a g a i n s t  '
« t a n  c l . r u  m x d *  A • t ’’ * «* was c a r r i e d  o u t  a t - t h e  «&•?•«• t l s e  on 
2 ! , e * c * a o f  Tf a l k a l i *  . ['
B la d e  r e  *ii red* 2 0 #10u*c* o f  0*523R HOI. '  :
■ h y d r o l y s i s  s o l u t i o n  r a c u x i r e d i  l d * h a d a * '  o f  0*5232 Hdl*
X»«.« $*Se*c*  c m *  I t  wer# u c e d  t-' ec-ut v & l s n t  t o  XifMdg# -of 
p»rnet?y i f c e a sh y d ry l  bsn&o&ts* . 1 0 * h i  o f  t h e  P e n m a t e  ha© 
. h y d r o l y s e d  u n d e r  t h e  a b o v e  c o n d i t i o n s *  •
{ o |  . A s o l u t i o n  o f : t h e  P e n m a t e  ( r * £ 4 5 g * ) ,  i n  m e th a n o l
' ( 5Ga*e*) a n d  k / 2  ; h y d r o c h l o r i c  a c i d  £ ?o*a#} ,  a s  r a f l t i x e c l  
c u r i n g  f s f t e e n  h o u r s *  e v a p o r a t i o n  o f  t h  ? u ^ t h s n o l  l i f t  c  
fu e p e n c io n ,  o f . an  o i l y  s o l i d  i n  d i l u t e  a r i d *  n i t r a t i o n - o f  
t h e  a c i d  s u s p e n s i o n  r o c u l t e d  1 ,  j h s  c c a . r . t i o . :  i f  h o n m i a  a c i d  
c a p * . ) *, Found,  .by t i t r a t i o n  c s p l c s t  s t a n d a r d  .
e i a o l i j  d # l j ; -  u ^ j r e q u i r e s  Cl, 122* , .
xh# f i l t r a t e . m s  sh ak en  n t t b  e t h e r  m d  t h e  e t h e r e a l  
X&yer £!©?£:r a t e d ,  m c h s d  f r e e / f r o m  a c i d  and  d r i e d  o v e r  c a l o i u n  
c h l o r i d e *  ' e v a p o r a t i o n  o f  t h #  e t h e r  l e f t  ■ p * - m e th y lh e n g h c d ry l  . 
m e t h y l  e t h e r  ( m 0 4 g * ,  y i e l d  c u o n t i t a t l v e * ) ,b#p* 15^~1S V ’lX™?n. 
n f  1,555 : :
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(4) g i t
1;ha b©iS 20  at® ’ iO#'816§»} ' clic£;ol?eff i n  f o rm i c ' /  
■acid : (10c . 0 , o f  h 8 - lo G : l )  by warming h e o t l j  and  " the a o l u t i o i  
t; l i d d e d  t o  s t a n d  o v e r a i . .  a t  a t  room t e m p e r a t u r e .  -It "mis
i
■ ejignen ”n i t h  e t b e j y  'the- e x t r a c t  washed f r e e  froii acic! and 
c r i e d  -'over ca lcium ch lo r ide*  ' ftemav.nl o f  the  e t h e r  y ie ld e d  
' T - r e t ^ l b e ' - s h y d r y l  - formate I Q . a g V ,  - f i e l d  cns.nt I  t a t t l e , ) ,  
and mixed m»p* with  a u th e n t i c  . specimen S I - $2°.
( 5 )  J l t h a r i  o l u f n e  h i i l g h i n i q  :A o i d ;
Xhe benzoate (0.5& * } end a s o lu t io n  o f  t—to luene  
s u lp h ta ic  e.cid (0* . )  in  water \1 5 c .e .  J war# re f lu x ed
d ar ing  one hour* the  r e s u l t i n g  p~ tolyl-p-xaethy 1 benshydryl 
. sulphone war f i l t e r e d  off .  sn& r e a r / s i t  111 s a d . from ejrhyl 
a lco h o l  g iv ing  c l u s t e r s  o f  small n ee d le s  nwp. end mixed 
m*p, n i t |  a u t h e n t i c  specimen 159-150°* (0#55gu, y i e l d
^ u a n t i i s l i t e . ) * ■•'1
g r @mra11cm o f  ..p-^othy I frenzhyd:;;yl ~Forma,t e * .
,4 s o lu t io n  o f  p -aa try lbeuKhydro l  ■ |20g*) ■ in  formic 
a c id  i?Oc»c»*. o f  9 8 - 1 0 0 : 1 )  wcs hea ted  a t  1 0 0 °  dar ing  f o r t y  
f l y e  minutes* Xh@ r e s u l t i n g '  so lu t io n  mas shaken with 
benzene, the  so lven t  l a y e r  se p a ra te d ,  washed f ree  from a c id  
and d r i e d ' o f e r  calcium ch lo r ide*  ’-Removal of, the  benzene 
gave an o i l  which s o l i d i f i e d ,  on seeding with a c r y s t a l  o f  ■
. p - m ©  t h y  I d e a  s h y  d r y !  f o r m a t e *  n e c r y s t a l l i s a t i o n  f rom  m e t h y l  .
- a lco h o l  gave n eed le s  o f  p - m e yloenzhy&ryl-  formate,  a* p. 52- 
(  ^Op*)* „ .
0 . 5S32g* was hydrolysed  by re-fluxing one hour with K/2 
a l c o h o l i c  po tash  (50c*c*)» a clank l i i n g  carr ied ,  out eit the  
• same t im e »
5«2c*o« o f  0 * 4 c D S h  a l k a l i  e u s e d *
■ (Founds M»225.l| r e q u i r e s  ltf 22S*2,)
i t e y j s t i o n s r o f  r - M e t h y  1  b a n g h y d r y l ,  iF o r m a t e ,  :
(*) 'Qli  .
(a )  • The-formate i 1 , 0 a . ) ' in  anhydrous methanol ( 2 5 c * c . )
was r c f l u x o d ..d u r i n g  twerry four  hours and the  methanol 
. removed ' by d i s t i l l a t i o n  l e a v in g ,a  gummy s o l i d  ( 0 , 9 2 g . ) which
wus d i s so lv ed  in eth-sr. \ Ihe -e the ro& X .ex trac t  was me,shed, . 
&li& water#': d r ie d  ov&r-, calcium. ch lo r id e  and the  e th e r  ,
. r em oved  l e a v i n g  p - m e i h y X b e n x h y d r o l , :j a p ,  a n d  m ix e d  ta»p*
•with "authentic c a rb ln o l  51~52;.$° > ( f i e l d  quan t i ta t ive ) .*
"(l>), >> A s o l u t i o n - o f  t h e  fo rm a t© :  ( l * 1 4 g . } ,  i n  m e t h a h o l
{25o,e*) a n d  w a t e r  (7a*e.  )# was r e f l u x e d  d u r i n g  twenty • 
f o u r  h o u r s *  .R em ova l '  o f  the  methanol,  by d i s t i l l a t i o n ,  l e f t  
a s u s p e n s i o n  o f  o i l  i n  w a t e r  w h ic h  was e x t r a c t e d  with e t h e r *  
The  ethercr. 1 - s o l u t i o n  was «ned with sodium c&roon&te' 
' s o l u t i o n  a n d  w a t e r  th e n -d r i e d  o v e r  c a l c i u m  chloride*.
Removal- o f  the  e t h e r  yielded, p-metfiy 1 senzhydry1 methyl e t h e r ,  
b .p ,  X32-X5S°/2rnm., n | 4 1 .5 6 4 . ,  ( 0 . ‘J2g. , y i e l  d q u a n t i t a t i v e ) *
( e )  A s o l u t i o n  o f  t h e  fo rm e  t e  ( X . l g * } i n  m e t h a n o l
.{>' r ~ .e * ) a n d  1/2 h y d r o c h l o r i c  ac id  . (Te .e*} mas r e  f luxed  
d '"j p twelve h o u rs* ' - Removal o f  t h e  methanol 'by d i s t i l l a t i o n ,  
g a v e  a  suspension '  o f  a n  o i l  I n  d i l u t e  acid, w h i c h  was 
e x t r a c t e d  w i t h  e t h e r *  e t h e r e a l  s o l u t i o n  was w a sh e d
f r~e  from a c i d  a n d  a n t e d  o v e r  calcium c h l o r i d e *  .nemoval 
o f  t h e  s o l v e n t  y i e l d e d  p-meihylbenzhydryX m e t h y l  e t h e r *
b , r »  l £ 9~X3 s/ l f ip*  » 1*553# ( f i e l d  q u a n t i t a t i v e )
dl
i
(&) : • A • s o lu t io n  o f  the  fo rm a te " (X.Qg,} in  ka©ih8.rol
{25'C.a*) >&nd . f t / 2  . sodium hy d ro x id e : so lu t ion"  ( lO c .c* ) -m.s 
■ r e  f luxed  during  m  hour .  rBemoval o f : the  -methanol, by •
■ d i s t i l l a t i o n  gave a suspension of  ■■p-methylbenzhy&rol'- in  
a l k a l i  ■•which'- was ' separa ted '  t y  f i l t r a t i o n j  m*p*:;and mixed . ! 
m*p* iwilh  a u th e n t i c  ca r fe in o l - 30-SI0 *' (O.Vdg.) ■
(2) gi t l i'mOqd.ium m^- Xolue.rte gulphi r i a te: ■•
( a ) ' 4^e forotate (0*4103$.) end .sodium p - to lu en e
su lp h in a te  (0#33g*) were r e f lu x e d  in  e th y l  a lco h o l  (40e*e*-of  
55:) dur ing  t h i r t e e n  hours .  On coo l ing  p - to ly l -p ~ m e th y l -  
. ben^hydryl eulphcme separated- and was removec|oy f i l t r a t i o n ;  
ra.p*- and mixed ra*p* with a u th e n t i c  sulphone, 153-150. 5°. 
(0 4 / lg * ,  y i e l d  51 o f  th e o ry . )*
Xhe f i l t r a t e . w a s  d i lu t e d  with oenren© and the  
so lu t io n  washed-, with water arid d r ied  'over calcium c h l o r id e .  
Kamova! o f  th e  so lv e n t  gave en o i l  ( 0 . 20g . ) .  m  I ~ t i n g  
one hour with K/2  a l c o h o l i c  potash  and la c k  t i t r a t l  5 the  
excess  a l k a l i  a g a in s t  0# 522Bi hyd roch lo r ic  a c i d ' i t  was 'found 
t h a t  th e  eq u iv a le n t  o f  1 . 2a . o ;  o f  0.5231 a l k a l i  had te e n  
consumed* This i s  eq u iv a le n t  to  0*14g. o f  p-^ethylfcenzhjrdryl 
form ate ,  i . e .  25,1 o f  the  e s t e r  was hydrolysed .
lb)  ; . :: The .formate. (0 .459g .)  and . sodium p - t o l u c i e
su lph ln& te . (0 • 31 3g *} were re f lu x ed  in  g l a c i a l  a c e t i c  ac id  
(XOc.ev) du r ing  t h i r t e e n  hours* Addition o f  water p r e c ip i t a t e *  
en o i l  which was e x t r a c te d  with benwene, The s o lv e n t  l a y e r  
, a -wished f r e e  from ac id  r.ad the  benaene removed le av in g  
an o i l  t o g e th e r  with & l i t t l e  p~t oly1-p-me thylben shydr/1  
sulf  hone* l ‘he su lrboaa  m s  se p a ra te d  .by f i l t r a t i o n  (O.IGSg*} 
m.p. and mixed sup* with a u t h e n t i c ■sulphon© I 59-150°*
(Y ie ld  lap*)*
i t  o i l '  (0«2124g*) could  not m  c r y s t a l l i s e d  and 
i t s  eq u iv a le n t  weight was determined by h y d ro ly s i s  with 
a l c o h o l i c  p o ta s h * "•
(founds ;: 245*0; p-^ethylben&hydryl'.-.&cet&te r e q u i r e s
11,240.0*, y ie ld . -o f  a c e t a t e ,  33.5$)
(c)  •- \  ' the ■ form&te ( 0 . 5946g.) and sodium' p - to lu en e
$ulphih&te iO .iSSg.)  were d is so lv ed  in  formic a c id  ( 6 c .c .  of  
§8-1001) by harm ing  g e n t ly .  .Qn'cooling sm a l l ' c l u s t e r s  o f  
need les  of  p- toXyl-p-m ethylbanshydry l  sul-.hone sep a ra ted  and 
a f t e r  two days were f i l t e r e d  o f f  (0*65g%, y i e l d  711), m*p, 
and mixed ra.p. w i th .a u th e n t i c  culphone, 159-150°.
( 3 ) f I t h uiii|:^to 1 neri$ _a ul p h 1 n 1 c , Aold? . *
The formate (O.SS6g. J end p~t©luene s u ly h in ic  
a c id  (O .S lg . j  -I'ere-■ r e f lu x e d  in  k t e r  (20o#c.)  dur ing  one 
hour# .The r e s u l t i n g  p-tolyl-p-isethylben^hydrjr l ."  sulphone 
( G . J S l a . j ,  a f t e r '  c r y s t a l ' l l  s ing  from a c e t i c  a c id ,  had m.p* .
■ and'mixed m*.p# with a u th e n t i c  milphone 153-160*''.
( f i e l d  q u a n t i t a t iv e *  ).• '
( 4 1 M t h A lk a l i s .
The formate (Cl. 5281§«) ■ m e  r e f l u x e & one hour with
0.G86K s o c i u ' 10 h y d r o x i d e  ( 3 0 o « e » } a n d  t h e  e x c e s s  . a l k a l i  
Lac t w i t h  s t a n d a r d  a d i d ,
H * 9 5 e * e ,  o f  0.117# HOI wsra r e q u i r e d .
This ' - is  e q u iv a le n t  to 15#9 5 c .c .  o f  0,088k a l k a l i .
1 .e . .  2 4 .05c.c* o f  a l k a l i  were oo$8U$ied* which i s  equ iv a len t  
• to  0.4788$. o f  formate hydrolysed ,
i . o ,  9u .o a  o f  ; tha  e s t e r  -as  hydrolysed under • the  alcove 
c o n d i t i o n s . .
DgBIYAtros ,P?....OmSALLY
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F u se l  O i l*  *
■ ’ F u se l'-o il ,  which ‘i s  • obtained us a toy product in
a lco h o lic  fermentation, contains n-propyl, iso-wbutyl, i s o -  
amyl and a c t i v e  amyl, alcohols* ' The two amyl a lco h o ls  
which concern t h i s  account a re s-
- Oil. . 1
■ 3 .OH*
CI3L ^  * * ' c 1 ■ 2
" * : ". CH3 '
' 1so -bu ty l ;  c a r toinol « sec-b ti ty 1 _ c&rbinol .
’ Since many experiments  have been c a r r i e d  out
us ing  a mixture  of  the  two isomers a n d •r e f e r e n c e s  a re  a l so
made to  th e  chem ically  pure compounds the  fo l low ing  
nomenclature has  been adopted?
Aryl a l c o h o l ■r e f e r s ■to a mixture o f  the  two isomers and ~ 
i s  . o p t i c a l l y  a c t i v e ;  '-iso-butyl" -e&rbinoX. and s e e - b u ty l -  
■c&rcinol r e f e r  to  the  chemical ly  pure in d iv i d u a l s ;
Throughout the  p a p e r , ' e x c e p t . where o therw ise  
s t a t e d , . a l l  r o t a t o r y  powers a re  e x p r e s s e d .f o r  1,1dm.
57
h.1/,7 Vp l J . *
Sirica B io i  communicated with P as teu r  in  1849 
(Tide C * r . ,1853,41,296*) informing 'him t h a t  the  amyl 
a lco h o l  from f u s e l  a i l  e x h i b i t s  the  p ro p e r ty  of  r o t a t i n g  
the  plane o f  p o l a r i s e d  l i g h t  th e re  h&v© been many a t tem p ts  
to  i s o l a t e  the  a c t i v e  c o n s t i t u e n t .  '
: The i d e n t i t y  of. the  c o n s t i t u e n t s  was s e t t l e d  by
Srlenmeyer (X) who showed t h a t  the  ac id  ob ta ined  by o x id a t io n  
o f  th e  i n a c t i v e  a lco h o l  was the  same a s  t h a t  ob ta ined .by  
h y d ro ly s is  o f  i s o - b u t y l  cyanide and by Saur (2)  who showed 
t h a t  the  a c id  ob ta ined  by ox id a t io n  o f  the  a c t i v e  a lcoho l  
was the  same a s  s y n th e t i c  methyl e th y l  a c e t i c  acid*
f h e  f i r s t  a t t e m p t  a t  a s e p a r a t i o n  o f  t h e . i s o m e r s  
was made by P as t@ u r  (3 ) ,  1&35# who e s t e r i f i e d  t h e  amyl 
a l c o h o l  f rom f u s e l  o i l  w i t h  s u l p h u r i c  a c i d  a n d r e e r y s l a l l i s e d  
t h e  r e s u l t i n g  b a r iu m  s a l t s  1 5 -2 0  t i m e s  f rom w a t e r .  . Xhe 
o p t i c a l l y  a c t i v e  b a r iu m  amyl s u l p h a t e  m s  f o u n d  t o  be, t w i c e  
a c  s o l u b l e  ' a s  t h e  i n a c t i v e  s a l t .  { - )  Amyl a l c o h o l  with a  
r o t a t o r y  power  oC3>‘-20°{1» 5) was- ob ta in ed  by t h i s  m e t h o d  * & 
t h e  i n a c t i v e  i s o - o u t y l  c & r o i n o l  was a l s o  i s o l a te d *  P a s t e u r  
fo u n d  t h  t t h e  two b a r i u m  amyl s u l p h a t e s  e x h i b i t e d  i s o m o r p h i s m  
arid cargos te d  t h a t  t h i s  accounted f o r  th© d i f f i c u l t y  o f
, In 1£?4 I s  Bel (4 ) ,  ■ who 'was i n v e s t i g a t i n g  c e r t a i n  
d e r i m t l  v-es o f  f u s e l  o i l  1 a lcoho l#  d isco v e r  ad t h a t , ' on 
e s t e r i f i c a t i o n  with hyd roch lo r ic  &eic," the in  .net i r e  a lco h o l  ■ 
reacted 'more-  qu ickly  .than the  a c t i v e  end on- removal o f  the  '' 
amyl ■ chloride-' -thus formes! the  ■ r e s i d u a l  -unchanged amyl a lcoho l  
had a n •enhanced•r o t a t o r y •power* By c o n t i n u a l l y •r e t r e a t i n g  the  
unchanged a lcoho l  wifch hyd roch lo r ic  a c id  Be Bel ob ta ined
a lco h o l  with <*<p~4*3$°, in  IBS y i e l d ,  from a ' s t a r t i n g  
m a t e r i a l ; with <=4,-1 *96°* - 
■ a Plimpton (5)s i n v e s t i g a t i n g  the  p r o p e r t i e s  o f
a c t i v e  amylamina in  1881 re p ea ted  Be Bel*s p r o c e d u re .and 
f o u n t  t h a t  th e  e s t e r i f i c a t i o n - '  t l m  was' very long* In & ' " 
p e r io d - o f  f ive 'w eeks  he succeeded, by h e a t in g  the  a lco h o l  - - 
l i r a  "sire of- hydrogen • c h lo r id e  and removing tha amyl 
ch lo r ide '  a s  formed, in  r e a c t i n g  2 , 440g. o f  & 3 , 2G0g.-batch 
and 'found t h a t  ■ the  remaining 7b0g# ha a a - ro ta to ry  power - 
o f  o l j -4 i0 0 .
A. ■ s i m i l a r  r e s u l t  was ob ta ined  by Bogcrs ( 8 ) ,  1813, 
who o b ta in ed ,  by a ’r .e p a t i t io n  o f  Le Bcl*s method, {-) "tcnyl
' S'
a lco h o l ,  ' in  10,1 yie ld,-  with o(3>-4*00(1 ,2 )  * - He then used a 
m o d i f ic a t io n  o f  the  Lo Bel method, communicated to him 
pr ivate ly . '  by Odling and Marsh, which' c o n s i s te d  o f  h e a t in g
0 " t h e . a l c o h o l  a t  100  y i n  s e a l e d -  t u b a s  ■ w i th  t w i c e  I t s  volume
O'Z fum ing  h y d r o c h l o r i c  a c i d  d u r i n g  a p p r o j d m a t c l y  t h r e e '  ■ ;
h o u r s .  ' t h e  p r o d u c t  was s e p a r a t e d  i n t o ■ two l a s e r s , • .amyl
c h l o r i d e  a n d  amyl  a lco h o l /k y d ro ch lo r io  ‘a c i d ,  a n d  t h e  a l c o h o l
i s o l a t e d - froa? t h e ■lower l a y e r  was' submitted -to a  s e c o n d  . ...
trft&tiaent-• w i t h  or e t u a l  volume o f  a c i d  a n d  t h i s  p r o c e s s
c o n t i n u e d  u n t i l  n o ’f u r t h e r  i n c r e a s e  in.  r o t a t i o n  was observed*
'T ■ *A f t e r  f i v e  s u c h  • t rea tm en t  a a  c o n s t a n t  r o t a t i o n  at,- 3 , Sv. {1*2) 
was -observed e n d  . .approximately 91 p o f  t h e  . o r i g i n a l ,  a l c o h o l  . 
h a d  been 'converted t o  c h l o r i d e *  R o g e r s  r e p o r t e d  t h e  f o l l o w i n g  
p r o p e r t i e d  f o r  h i s  p r o d u c t s
b.p. 128.35.129.15°; . .d|j; 0.81S; • <x,-8.5°U.2).
Xhe c l a s s i c a l  se p a ra t io n  o f  (~) s e c -b u ty l  co r  b i n d  
from f u s e l  o i l  by M&rekwald and kehensie  {?} i n '1901, r e p r e s e n t s  
the  f i r s t  s u c ce s s fu l  i s o l a t i o n  o f  pure . l a ev e - ro ta lo ry  
s e e -b u ty l  c a rb in o l  from the commercial p roduc t .  ■ the  authors? 
f i r s t  repeated. P a s te u r s  work ■ then ■ tu rned  to  . the  hydrogen 
phth&lia e s t e r  followed by the  J f 6 d ieh lo rogh th& lis  and 
te tr& chlorophth& lio  a c id  e s t e r s  but in  every case th e  r e s u l t  ■ 
sas  the  same' vis# f a i l u r e ,  to ob ta in  complete sep a ra t io n  
due to the  formation 'o f  mixed c ry s ta l s *  l,e B e l ?o method • c 
e l  so employed and a .  product ,  with o<3>-5*9 ( 1 , 2 ) ' ,  ob ta ined  
from e s t a r t i n g  m a te r i a l  with ©<y~2*2 (J.f 2).. Mnrekwald and
. f i n a l l y  c o m p l e t e d  t h e  s u c c e s s f u l  i s o l a t i o n  o f  
t h e  n a t i v e  c o n s t i t u e n t  from- a  s p e c im e n  o f  s p e c i a l l y  p r e p a r e d  
f e r m e n t a t i o n  a l c o h o l  w i t h  9° (  1*2)  a t h i s -  t h e y  c o n v e r t e d
t o  - the  5 * * n i t r o p h t h a l i !  a c i d  e n t e r  by h e a t i n g  w i t h  3 ~ n i t r o ~
/
p h t h a l i c  a c i d  a n d  c o n c e n t r a t e d  s u l p h u r i c  a c i d * .  The r e s u l t i n g  
l - a m j . l - 5 * n i t r o p h t h e l a t e  was then ,  c r y s t a l l i s e d ,  f rom benzene 
u n t i l  no • f a r t h e r  in c re e s e  i n  r o t a t o r y  power  o r  m«p. w a s .  • • 
o b s e r v e d *  H y d r o l y s i s  o f  t h e  p u r e  b s t a r  w i t h  d i l u t e  a l k a l i  
y i e l d e d  o p t i c a l l y  p u r e  ( ~ )  s e c  b u t y l  c s r L i n o l *  . The p h y s i c a l  
p r o p e r t i e s  c u o f e d  f o r  t h e  p r o d u c t  were  % 
fc.p. 1283; G.8IS; j> g p 5 ,9 0 .
.. T h e  a u th o rs  a l s o  r e c o r d e d  t h e  f o l l o w i n g  r o t a t o r y  
p o  w e r s  % ■. ' ■■.  '
<  t o *  „ h l L  A
-1 ,21  ' - 4 .4 2  65 59
-3 .515 -5 .3 0  5833
-12 .015  - 7 .4 4  5320
-13 .10  -8 .0 3  , 4885
-19 .21  • -11.7-5 4482
Xhe y i e l d  o f  o p t i c a l l y  pure eee-buty.l oart- inol
o b ta in ed  by th e  above workers was o f  the  o rd e r  51 but  in  1904
\
l l :  i^es end Sautar (8) repeated the  work snd obta ined
/
(~)';.:see~ bu ty l  c so* b i n d  -in a y i e l d  o f  .2$,
y
votooek and Yeseley (9 ) ,  1914, ob ta ined  (~) amyl 
a lco h o l  containing-- 461 o f  the  a c t i v e  • c o n s t i t u e n t  by f r a c t i o n a l  
d i s t i l l a t i o n .  "
' d l - s e e -B u ty l  o a rh in o l  v*as p r e p a r e d  -'by' uohen, 
barshsXX s a d  ;:oodia:n i lQ )#  1915*-.by t h e  reduc t ion  o f  methyl a 
e t h y l ’.'ketone t o  s e a - o u t y l  a l c o h o l  followed by reaction w i th  
p h o s p h o r u s  ’ tr ibromi&e,.' com binat ion-of  t h e  r e s u l t i n g  b u t y l  
b rom id e w i t h  magnes ium  e n d  t n o n  w i t h  t r i o x y m e t h y l e n e .  
R e s o l u t i o n '  o f  t h e  r e s u l t a n t  a l c o h o l  was - a t t e m p te d  by t h e  . 
m e thod  of-.Pickard a n d  Kenyon (11 ) .  The h y d r o g e n  p h t h a l i e  
e s t e r  was o b t a i n e d  a s  a 'v iscous  o i l  which was com bined  w i th  
t h e ' a l k a l o i d s :• b r u c i n e , ■cihchonid ine  .and s t r y c h n i n e *
P o n e . o f  t h e  u l a u X o i u a l  s a l t s  . p r o v e d ' e f f e c t i v e  i n  t h e  - 
s e p a r a t i o n  o f  t h e  o p t i c a l  i s o m e r s  a n d  t h e  l - m e n t h y l a n i n c  
s a l t ' '-was ob ta ined  a s  a  v iscous  m ass  w h ich  c o u l d  n o t  be 
c r y s t a l l i s e d *  The b r u c i n e  s a l t  o f  t h e  3 - n i t r o p h t h a l i c  ' a c i d ; 
e s t e r  was p r e p a r e d  a n d  c r y s t a l l i s e d  some t w e n t y  t i m e s  f rom 
d i l u t e  a l c o h o l *  ■ t h e  r e s u l t i n g  a c i d  e s t e r  h a v i n g  &<)^«Q«22, •
{c, 4*1' in  a l c o h o l . ) .
The cinohonidine s a l t  was a l so  prepared  and ' a 
f c a l i i s a d  t w e n t y  t i n e s  y i e ld in g  an a c i d  e s t e r  w i t h
■!
* ' ' ' i
4-0*30,. l c ,  5-*S in  a l c o h o l ) .  , ;|
nth© a u th o rs  ..stated t h a t  the  dcxtro  smd l&evo 
■ ac id ,  e s t e r s  thus  out* i rod  were o p t ic a l ly -  pure r t i  amorphous' , j 
- fo rm s ,  s ince  eon s to re y  o f  sup* end r o t a t i o n  :had been re&ehed*
A h a t  10 f  so l  *« - m o f  po tash  nee^c •%.**„ to  of  t  c t  .[
. h y d ro ly s i s  o f  th e  e s t e r s  a n d ■in both o a s e s ■p a r t i a l  r a c e s ! s a t io z  
wag found', to . occur* fhe (4-) aaic! e s t e r  y i e ld e d  an a lco h o l  
with th#. (+) a c id  e s t e r  m  a l co h o l  with Ss^^JmZB
- Von n uu  aha Linen, '1931, I s o l a t e d  the  pure {-)
‘ sea-dir ty!  a a ro in o l ; f ro m  the  d l^ a leo b o l  by m y  o f  
to d- glucosid© t  t r .  ve t  a t o  (12) -h ieh  ha p r  r ad  accord ing
to ifeuberg and' co-workers {13} .; by t r e a t i n g  th e  a l c o h o l ,  in  •
~.ether, with aoetourano lucose i n . t h e  p resence  o f  s i l v e r  !
.i carbonate* p.The-derivative thus ob ta ined  was c r y s t a l l i s e d  ,
S ix ty  six. tJune3 from 94 V  ,1 a lcoho l  y ie ld ing .  *1* i l y  
.pur® ( - )  ss-a-butyl earbtnol-  with M r ?  *88* |
In 1937 r 4 '{14) , by a  combla- t ion  o f  l e  Bel fs 
' method and f r a c t i o n a l  d i s t i l l a t i o n ,  ob ta ined ,  from f u s e l  j
o i l  amyl a lc o h o l ,  o p t i c a l l y  a c t i v e  s e e -b u ty l  eo rb in o l  - I
c o n ta in in g  only 2$ o f  i s o - b u t y l  v ^ A n o l i  . the  s t a r t i n g  . j
'• • •mater ia l  was s r a e t  i l y .p r e p a r e d  s I c o h o l -. from the  • fe rm en ta t ion
o f  e&ne m d  hm% sugar si© l a s  fees l a  p ro p o r t io n s  c a l c u l a t e d  
to  g ive  th e  maximum amount o f  a c t i v e  isomer*: fhe  a lco h o l  "
thus  ob ta in ed  had • o<3~4*.0 ' ( 1 , 2 }» • twenty fo u r  l i t r e s  o f  
t h i s  m a t e r i a l , a f t e r  th r e e  t r e a tm en ts  i n  g l a s s  l i n e d  
a u t o c l a v e s 'by t% B e l ’s method, y i e l d e d . 1*75  l i t r e s  with 
otj> —B*S^ {1 , 2 }, 1 l i t r e  with  0(3 <-*©*3° ( 1 , 2 ) and 2 l i t r e s  with 
<*3 - 7 .2 °  ( 1 ,2 ) .  •
' fhe a lco h o l  from th e  1© Bel t rea tm en t  was then 
f r a c t i o n a t e d  a t  a  p r e s s u re  o f  150mm* in a column 1*5$#. x 15mm.,- 
packed w ith  s h o r t  g l a s s  tubes*- Seven f r a c t i o n a t i o n s  ware 
r e q u i r e d  to  o b ta in '  a  value fo r  o<3 ©f **3,5° {1 , 2 }. •
.Whitmore and Olewin# ( 1 5 ) , . 1938, described the  
f i r s t  a t tem p t  to . i s o la t e  {«*} eeo^butyl car b i n d  f rom -fuse l  
o i l  fey means o f  fra c t io n a l  d i s t i l l a t i o n  o n ly .  . Using two 
packed columns 'o f  dimensions- 27 * x  3# and 32* x  f*  a product  
with 0(3 ' -4*27° {1,2} m s  obtained* A 381 column, eq u iv a le n t  
to  101 t h e o r e t i c a l  p l a t e s ,  was-then employed* 35*2 l i t r e s  
( o<3 *0*69°; 1,2} were f r a c t i o n a t e d  g iv in g  8#209c .0* o f  enr iched  
p roduc t  which m s  r e  f r a c t i o n a t e d  g iv in g  l ,3 1 0 c .e *  with *9.1 
to ~4*93° and l ,4S5e»c» w i th ,©<^4*32 to - 4 .1 2 0 . Ihe maximum
3.9 ■ _  1 9  -
observed r o t a t i o n  was ©<3, **4*93. whence £kJ ~6.Q4* fhe
f r a c t i o n a t i o n  was c a r r i e d  out con t inuous ly  r e q u i r i n g  acme 8«*9
two
days to  dea l  with 10 l i t r e s *  Jm a l i q u o t  sample was checked by a
r ‘ - i
I
independent;workers and Whitmore re co rd s  t h e i r  observed
aV5” .0va lues  f o r  the' s p e c i f i c  r o t a t o r y  p o m r t  -4*52 '.whencesw ■
[o(l ■ ■ ~5m& a n d :• «< *»9#16S0 (1 ,2 )  .'.-whence £0 ;-5.5*-
S ? ^ y  S i l S ' C  59 T S - C
;, Uirwi ( IS ) ,  1939, i n v e s t i g a t i n g  he B e l t s  method,~ #
found t h a t  th e  in a c t iv e  c o n s t i t u e n t  of. f u s e l : o i l  m s  •
e s t e r i f i e d  2 . 5 .times m ore . rap id ly  th a n . th e  a c t i v e  c o n s t i tu e n t#
In' experiments:&t .atmospheric an d vin c re a se d  p re s su re  he-
found t h a t  a  h ig h e r  content,  o f  a c t i v e  a lcoho l  c o u l d . b e g
ob ta in ed  by working a t  h ig h e r  p r e s s u re s  and-ob ta ined  .(«*} ...-■
..amyl a lco h o l  o f  15%- op t ica l -  p u r i t y  from a, s t a r t i n g  m a te r i a l
' of: 20#* ■ : . ;. ,
w.:.--- Barrow, and Atkinson {17}* 1939, resolved  
; ' ' ■ \ 
d l - ' s e e -b u ty l - c c r b in o l  using-■(*) t a r t r a n i l i c  acid# / The
e s t e r  obtained-w as 'r e c r y s ta l l i s e d  u n t i l  a co n s tan t  r o t a t i o n
was obtained but th e  amyl a lco h o l  produced-by h y d ro ly s i s
had ■ o n l y . [oCj^-5.6* -the f a i l u r e  to r e s o lv e  the  a lco h o l
com ple t l ly  m s  a ttr ib u ted  to the  formation o f  mixed c r y s t a l s #
l' -Brown and aroot (IB), 1942, i s o l a t e d  (~) amyl-
a l c o h o l ,  c o n ta in in g  a .h ig h  p r o p o r t i o n .o f  a c t i v e  isomer,
from f u s e l - o i l  by f r a c t i o n a l  d i s t i l l a t i o n  only ,  u s in g  a
s t a r t i n g  m a te r i a l  with a  low co n c en t r a t io n  o f  a c t i v e  alcohol*
A -108*, x ■ column, packed, with f enske  g l a s s  h e l i c e s  (19).,
mag used;, - th is -w as  e l e c t r i c a l l y  Jacketed  to  '.prevent he&t :
l o s s e s  ,choking l a  ;.tha column dar ing  f r a c t io n a t io n *
fu se l -  o i l .co n ta in in g  15*6.1; a c t i v e  s s c - b u t a l  c a rd in a l  was
used and,. • a f t e r  a p r e l im i n a r y - d i s t i l l a t i o n -  to  remove law
b o i l i n g  i m p u r i t i e s ,  was twice f r a c t i o n a t e d  g iv in g  a product
co n ta in in g  85-90$ o f  th e  a c t i v e  isomer*
 ..........  irollowm^ t h i  ©'work by Brown and 'Groot '  f r a c t i o n a l
d i s t i l l a t i o n  em-lo'yed by  'Yelicfc and .English (20) ,  1945,
to  segar  to  the  a c t i v e  isomer from fu s e l  o i l*  Amyl a lcoho l
with ,Jo<5f~0*90 was • f r a c t i o n a t e d  th r e e  t imes through a Stedman
column • of. -four fo o t  packed s e c t io n  - and a c o n s ta n t  b a i l i n g
' ■ - *. o 1f r  Qtiui with °c3 -4 .00  obtained*
k very s ix  t  co n c en t ra t io n  o f  ( - )  . sec-*toutyl -  
C' r u i n o l  from the  d l ,  mixture was ob ta ined  by Isom and 
Ku >t 121), 1946, toy pa© s i  „ the  vapour o f  the  d l - a l c o h o l  
*^ver uCtivated  carbon.
1’he m o s t  r e c e n t  p u b l i c a t i o n s  on t h e  s e p a r a t i o n  c f  
I - )  sec-toutyl e&rbinol from f u s e l  o i l  a r e  t h o s e - o f  jgurwell 
a n d  \ 2 2 ) ,  1 9 4 8 ,  ■ who, by three- f r a c t i o n a t i o n s  through
a H s h  ^id-Podoielnl&k column, ob ta ined  a ' product  with £*£-5*7$ 
and c laused  V  t . f u r t h e r  f r a c t i o n a t i o n  r e s u l t s -  in .  n o t  more 
than 0*01$ in c re a s e  i n  s p e c i f i c  r o t a t i o n ,  and by Brokaw and
and'Brd&e (23),1948,  who f r a c t i o n a t e d  f u s e l  o i l ' c o n t a i n i n g  
10-22,1'o f  •' the"active ssc -b u ty l c& rbinol'using'a  column 
equivalent‘-to ■ 100 th eo ret ica l'  p l a t e s , . a product  with ■
i ; , : ,  - 5 .0 3  feeing ob ta ined■ ocy •
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■• It. can. he. seen from, th e  preceding h i s t o r i c a l  
survey t h a t  f o r  the  i s o l a t i o n  o f  .o p tic a lly  a c t i v e  sec-b u ty l  
carbine1 from commercial f u s e l  o i l  the  m os t 'conven ien t  method 
i s  t h a t  o f  f r a c t i o n a l  d i s t i l l a t i o n ,  ' s ince  t h i s  can be c a r r i e d  
ou t  on a •continuous b a s i s .  The l i t e r a t u r e  review,■however,, 
would. make i t  ?• e a r  that the  a I.'- p&.?■:* tus r e q u i r e d  i s  beyond 
the  scope o f  the  o rd in a ry  re se a rc h  labora to ry*  xhe p re se n t  
work shows t h a t  t h i s  :1s no t  so and t h a t  o p t i c a l l y  pure 
see-b u ty l ear b in d  can fee i s o l a t e d  from fu s e l  o i l ,  co n ta in in g  
low c o n c e n t r a t io n s  o f  a c t i v e  isom er,' by. means o f  s u i t a b l y  
r e e l e d  f r a c t i o n a t i n g  columns not  more than s ix  f e e t  h ig h ,  
xne technique i s  d e s c r ib e d  below in  d e t a i l  and i s  the  f i r s t  
su ccessfu l i s o l a t i o n  o f  o p t i c a l l y  pure {-) sec-bu ty l c&rbinol 
by f r a c t i o n a l  d i s t i l l a t i o n .
Ihe ,work'; h ere in : described was c a r r i e d  otaf' in ' con junct ion  
with Mr* F* 2 e : Couteur with the  o b je c t  ■ o f  'o b ta in in g  a, , : 
supply o f  o p t i c a l l y  ac t i i re  -amyl a lcoho l  o f  & reasonably  
high.;degree'of ■ purity  ■ for-independent researches# ;. Since 
the  r e s u l t s . o f  p r e f i c u s  workers, ’ 15, ■ IB, • 20,; 22, . suggested  
t h a t  t h e : i s o l a t i o n  o f  o p t i c a l l y  pur© s©o~buty.X a s r b iu o l  
by f r a c t i o n a l  d i s t i l l a t i o n ,  a t ta in a b le ,  . would be . attended  
with  considerable.- d if f ic u lty . ,  and would r e q u i r e  f r a c t i o n a t i n g  
columns capable  o f  'o u ts ta n d in g  performances t h e : o r i g i n a l  
in ten tio n  «&s. to - obtain a s • high'' a co n c e n t ra t io n  o f  a c t iv e  
isomer, as p o s s ib l e ,by fr a c t io n a l  d i s t i l l a t i o n  and to  
complete',the. separation by • the method o f  Margie wald and 
McK.ensile (7)* . ."It•.m e ,-'• however, f o u n d /p ra c t i c a l  to  e f f e c t  
the '  se p a ra t io n  by• f r a c t i o n a l  d i s t i l l a t i o n - a n d  th e  r e s u l t s  ' 
j u s t i f y  .ind iv idual ' -  t r ea tm en t  e s p e c ia l ly ;  in, view-of. the  - 
s im p l i c i t y  ■ o f  the  ; equipment ■,used* -
. A? ' ' i  i*
Xhe s t s r t i r  m a ter ia lw ee  fu se l  o i l . o f  b*p* 80 to 
132, . c o n ta in in g  some 1*2$ b o i l i n g  between 80 and 125 and•. 
18*5 to 20* o f  the  o p t i c a l l y  a c t i v e  see~b uty l'carb in e1*
; -A number- of-columns - of. vary ing  height© and,:
packing m a t e r i a l s ■were used and th e se  w i l l 'be described • 
in  th# o r d e r •o f . t h e i r  u s e . : in  the. e a r l i e r '  s tag es  o f  the  
work lack  of. equipment-1 necessitated--'the use o f  the 'sim plest  
apparatus; which • was improved' in - the c o u r s e 'o f  time with 
in creasin g  experience*: . Eventually not  only - was1 the  ■
a
o p t i c a l l y  a c t i v e  s e e - b u t y l ..carbinol- i s o l a t e d " (b*p* 128) but 
th e  o p t i c a l l y  in act ive , iso -b u ty l  carbinol ■ (b*p*131* )gwas
a l s o  ob ta ined  from th e . f r a c t io n s 'o f  low r o t a t o r y  power*
- fork carried  out  fey Mr* J* Mann on the  i n f r a - r e d  
b^orption n  eotra shows t h a t  the  fraction  with maximum
i ,  « .  oo p t i c a l  r o t a t i o n ,  oCy-9.63' ( 1 , 2 ) ,  i s  f r e e  from in a c t i v e
i s o - b u t y l  ca rb ino l*  *
Ihe  -, f i r s t  column used in  the  p r e s e n t  work was
fo u r  f e e t  in  le n g th  and fou r  -cm* in  d iameter  packed with
g l a s s  beads and .surmounted by & McIntyre type ,  v a r i a b le
r e f l u x ,  s t i l l - h e a d  and. r e f l u x  condenser; the e n t i r e  leng th
of--the column was lagged with a s b e s to s  cord*. The r a t e  -
o f  removal o f  d i s t i l l a t e  from the  s t i l l - h e a d  was'con tro lled
by a  stop-eoek* Xhis ty p e -of s t i l l - h e a d  was used in a l l
th e  subsequent w ? k . '  •
■ Xhe above column, with a  s t a r t i n g  product  o f  
2.0
rotatory power oc,~l».0° y ie ld ed  18-20$ o f  the. o r i g i n a l  charg
)- with U , - 1 . B 8 ° ,
' ;g ' f h i s  f i r s t ,'columri . - a s  ' then . increased- ’ in  l e n g t h  '•
to s ix  f e a t  by : the  e & d i t io n 'o f  an- e x t r a  s e c t i o n - p&eked with
H&schig r i n g s t  the  . e f f i c i e n c y - m s  cor respond ing ly  ' in c re a se d
and, using, the  same s t a r t i n g  " n i e r i a l *  18-20:1' o f  .'the o r i g i n a l
ocharge was ob ta in ed  with varying from -1*9 to -2 ,3 3  *
ihe  fo l low ing  four  sm alle r  columns,- packed with 
Fonoke g l a s s  h e l i c e s  (19) were next ' use&s
f i )  : ' One s e c t i o n ' t h r e e  f e e t  i n ' l e n g t h  and lagged with
a s b e s to s  cord*"
(11) Imo 20 inch s e c t io n s  mounted-one on the  o th e r  and
■ e l e c t r i c a l l y " j a c k e t e d *  '
. ( I l l )  One two fo o t  se c t io n  'mrmeunie£ by one IB inch
s e c t io n  and the  whole lagged with a s b e s to s  cord*
( I f )  One th r e e  foo t  se c t io n  lagged with a s b e s to s  cord*
uo lum ns  ( i )  a n d  ( i l )  - were u s e d  ' f a r - f r a c t i o n a t i n g  
•' t h e . e n r i c h e d  product  • a l re ad y  / 'obtained • from t h e  f i r s t . column 
u s e d ’a n d  c I.* j ( i l l )  and (1?) were u s e d  to  f r a ’c t i o n a t e  
a d d i t i o n a l  c r u d e  m a t e r i a l *  i h e  technique developed n&s 
in  a l l  c a s e s ,  t h e  i viz*  the  r e m o v a l  o f  the  d i s t i l l a t e  e t  
a r a t e  o f  ap p ro x *  lue*c*' p e r  h o u r  w i th  uout 50Go»c. per  h o u r
r e tu r n i n g - t o  the  ©olU3an--i*e#. a  r e f lu x  r a t i o  -.of the  order , 
50ii* In t h i s  way the '  columns opera ted  a t  h igh e f f i c i e n c y  
th e  r e s u l t s  depen cling on the  g u n l i ty  of  the  -material  charged 
f r a c t i o n s  o f  50c*of were c o l l e c t e d  and graded in b o t t l e s  
accord ing  to t h e i r  r o t a t i o n s * ' • .
Column ir(i.)f from amyl a lc o h o l  o f  .c^ - l tS ^govs  44^ of  the  
o r i g i n a l  charge with ^ - 2*2 t o . - 3 . S t  
From amyl a lco h o l  o f  <*,-2 *75.. gave 63f  o f  the  
o r i g i n a l  charge m t l i - 2F )5 to  ~ 4 .o t  -
Column ( i i ) , from amyl ..alcohol o f  ®^-*x*6°gave 501/o f  the
o r i g i n a l  charge with ^ * 2*1 to - 3*73*°.
; from amyl a lcoho l ,  o f  pot,-3*7°g&¥e 70.1 o f  the  ■
o r i g i n a l  charge with =<,-3*$ to — 4*45T 
from, amyl a lco h o l  o f  <^-4*1° t 1*0 501 o f  the  o r i g i n a l  
charge with °<3 -4*25 to  -4*55°
Column - i i i i i  From amyl a lco h o l  o f  ^  ~0*98°gav©. 25$ 'of -  the  
o r i g i n a l  charge t d th  V3 - l *53 to  - 2*2 °
. From amyl-alcohol o f  ^  ~l  . S°gave 401 o f  the../ 
o r i g i n a l  charge with <*-2*'22 to -3*10*
a lcoho l  o f  . o<^~0.i7 5't’g s¥3 ’ X2jg o f  the
; - o'"! i u l  charge with '  -<3 - 1*6 to -1 ,5 7 ^
’* to -2*05°front a lco h o l  o f  o ^ - q . 7 8  gave o f  the  charge -1 th  < ,- .1*55
■ - h i  - fu r th e r  and f i n a l  a l t e r a t i o n  ".in- c o n s t ru c t io n  
was made which'.reduced the  mrnoor o f  columns to  two and '* . 
i n c re a s e d  the  e f f i c i e n c y  c o n s id e rab ly .  Xhese co lum ns_ ‘
2 s  '
were co n s t ru c te d  a s  f o l l o w s ; '  ’ -■
‘Column ( i s )  Column■( i i ) * '  desc r ibed  above* was mounted
<n»»imui tw **mn a* i'i H «nn »>wt " . . . . .  . •
on column ( i )  g iv in g  two e l e c t r i c a l l y  lagged 
s e c t io n s  o f  le n g th  20 inches  .each and. one- • 
asb estos  la g g ed .se c t io n  o f  le n g th  36 inches* .
Col u mn . J l i s \ ' t m  coluntn se c t io n s  of  dimensions 36** x
' ■ were' packed with g la s s  h e l i c e s  and Jacke ted
• with e l e c t r i c a l l y  wound,. chromium p la t e d ,  
j a ck e ts*  ‘ ihese  two columns were mounts#/one on the  o th e r .
S’fta column .(!&} was used  fu r  f r a c t i o n a t i n g  ' 
a l co h o l  with ;th e  lower r o t a t o r y  powers and column ( i i a )  f o r  
the  r i c h e r . s p e c im e n s * -
Column: ( l a )  from amyl a lco h o l  o f  o6>- 1 . t f  gave 251 o f  the*«w »  i I!W* MW* o r f t t  *• — r  ''•y
■. ■' o r i g i n a l  charge with . to  -2*.95t
From amyl a lc o h o l'o f  <^-1*85* gave 25,1 o f  .the 
o r i g i n a l  charge with ©^-2*8 to  —3•9ST
O '
from amyl a lcohol o f  ^ -2 .6  g  vs 50:1 o f  the  o r i g i n a l  charge
with < ,-3*125  to  - 4 .3 ?
« .
t o l
0 o l i r a  ( i i a j  ■ hi from amyl a lco h o l  o f  gave 15! o f ' . the
■turn c*x» g w >  « w »  ■ wr«  * r ti»  . —^  1
C
a  ■.; • o r i g i n a l  charge with o<j,*.4*0 to  *4*45 and
1 9 |  with ..'o<3-2U37 .to ~3*£r..:.  
from .amyl a lcoho l  of... <^*-3 *77 g o v s .35$ o f  the  o r i g i n a l  charge 
with : ^ - 4 * 3  to .-4*75&Sitd 301 with ^ * 4 . 0  to -4*45?
From amyl a lco h o l  o f .  <*3*4*3 *>ve 30! with -<^-4*7 to  **4.8 
8.nd 40,1 with -4*5 to -4*7*
From amyl a lcoho l  o f  <=*3 ~4.72°gave 451 o f  the  o r i g i n a l  eherge 
with 93*5J> o f  the  t h e o r e t i c a l  meximux an g u la r  r o t a t i o n  
recorded  toy Marckmld and 3 u ia i e  ( 7 )#
Xh© y i e l d  o f  amyl a lcoho l  o f  991 o p t i c a l  p u r i t y  
i s  o f  the order  10$ o f  t h a t  charged; ....accurate determination, 
however, i s  not p o ss ib le  a t  t h i s  s tage  because a considerable  
quantity o f  m a te r i a l  o f  low r o t a to r y  power-has y e t  to  be- 
worked up* ihe  technique i a  to  c o n t in u a l ly  re-run th e  
f r a c t i o n s  u n t i l  the  r e s id u e s  a r e  so low in o p t i c a l  a c t i v i t y  
that they a re  d iscarded*
In o rd e r  to  determine the  r e l a t i o n s h i p  between the  
•angular to  t a t  ion and percen tage  composition o f  mix tures  o f
1 ■ ■ .
i s o - b u t y l  c a rb in o l  and {-). sec-b u ty l carb ino l, var ious  • 
m ix tu res  o f  the  pure ( - )  alcohol and i t s  in a c t iv e  isomer
t
were•prepared  and examined pol&rimet r ie a l ly *  ihe r e s u l t s
a r e ' shorn  in  Table 1 which i n d i c a t e s  a  l i n e a r  r e l a t io n s h ip *  
This i s  in  ay ree aa a t  with the  r e s u lt s  ob ta ined  by Ivtexokwald* 
la  Table I I  a r e  recorded th e  r o t a t o r y  powers of' 
the .  o p t i c a l l y  pur© {«*}. s©c*butyl c a rb in o l  as  i s o l a t e d  from
■ h  - ’ •
f u s e l ' o i l *  ' " Table 111 g iv e s  the  a c tu a l  r e s u l t s  obtained in  
t y p i c a l '  runs  on the  improved -columns ( i a )  and ( ixa)*
f C ! f .
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a i_l2_sn_2f
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, I t  was in ten d ed  to  p rep are  a  specimen o f  (4 ) amyl- 
amine o f  a h igh  degree of o p t i c a l  p u r i ty  end study th e  
action, o f  n i t r o u s  acid  on th is  a c t iv e  product ’ to  - determine 
whether th e  products o f  deamination r e ta in e d  o r  l a s t  t h e i r  
o p t i c a l  a c t iv i t y |  .the reaction  products were th e n - to  ha 
s tu d ie d  in' g r e a t e r  d e t a i l  u s ing  th e  pure amine d ilu ted  with 
dl-am ine, prepared  from d l-a lcoh o l*  Xhis p ro ject was wall 
under way before  i t  m s  d iscovered , by in v e s t ig a t io n  o f  th e  
i n f r a - r e d  ab so rp tio n  spectrum o f  th e  d l - a lo o h o l ,  that i t  
contained a t  l e a s t  20:1 o f  i s o -b u ty l  c a rb in o l  and, a s  t h i s  
could only  be sep a ra ted  with _ rta t d i f f i c u l t y ,  t h i s  l i n e  o f  
approach could n o t  be pursued*.
■ from experim ents c a r r i e d  ou t u s in g  & m ixture o f  
( - )  amyl a lco h o l and in a c t iv e ' amyl a lc o h o l ,  a s  o b ta in ed  
from f u s e l  o i l ,  with th e  o b j e c t 'o f  determ ining a s u i t a b le  
means of a r r iv in g  a t  the  a c t iv e  amine, i t  appears  th a t th e  , 
asymmetric carbon o f  o p t i c a l ly  active., sec -b u ty l c a rb in o l  
I s  more prone to  raeem ication  than  might, be expected  from, 
th e  m olecular s tru c tu re *
The' amine was p repared  from th e  a lco h o l  by th re e  methods®
by form ation o f  th e  oxima and red u c t io n  o f  th e  l a t t e r *
amines*' ' ■
The la s t , method m s  found to  fee the  only  one 
to  y ie ld  eee-fm ty l methylamiae w ithout raeemisatlen* when 
th e  a c t iv e  c a rb in o l  was used ms s t a r t i n g  m aterial and the  
y i e ld s  o f  prim ary amine were much higher, than th o se  o b ta in ed  
by th e  o th e r  methods*
xhe r e s u l t s  a r e  d iscu ssed  in  th e  fo llo w in g  s e c t io n  
and d e s c r ib e d . in  d e t a i l  in  the  experim enta l seetioft#
{4 )' Valer&idoxime was p rep ared  from («♦) v&leraldehyde
w hich 'had been o b ta in ed  by o x id a tio n  o f  amyl a lco h o l 
w ith  chromic acid* , nhm  th e  oxlme was reduced ,w ith  sodium and 
b o i l i n g  a lco h o l the r e s u l t i n g  amine was co n s id e rab ly
O xidation  o f  th e  a lco h o l to  the aldehyde followed
(b) Conversion o f  th e  a lco h o l .to th e  h a l id e  and
rea ctio n  o f  t h i s  with a lc o h o l ic  ammonia*
m By G abrie l*s  method fo r  th e  s y n th e s is  o f  primary
T h e o re t ic a l  D iscussion  and' Conclusions*’*Sm  m m w a u w i w w  *«m> <mm < * * » * « «  tw ** .*■*» w*m-ii n *  m u*  «*>Qi »i«n<m m 1 w m . lam  1 im» *m*
fa} P re p a ra t io n  o f  (~1 Amylamine by re d u c t io n  o f  (4 } Yaleraldoxlm e
r&eemieed#. . shen th& ox±m® was hydrogeaated  in  methyl. • ;
a lco h o l so lu t io n  in  th e  p resence o f  Haney n ic k s !  th e  
r e s u l t i n g  amine was aga in  found to fee cansider&fely* a l th o u g h  
somewhat I t s ® , , r&cemised. . a '’ • .
Xhe.hydrogenation o f  aldoximes itv .th e  presence o f .  
Haney. n ick e l has teen shown fey Mignonsc .(29) to  proceed 
via  the tm in e,which, i n .turn y ie ld s  the primary amine# 
t he... primary .amine t h u s . formed may re& et. with the in ter  mediate 
imine to g iv e  the secondary a m i n e . '
R .C I ! = f i .0 i i    W _ _ * 3 .a H <F=ivH -  ? R.SHg.Kiig '
R .C H g  , m 2 *  R . C H = B i  ■— i. ( « . C 8 2 J 2 RH. ♦  S H -
I t  i a  found, in  p r a c t i c e ,  th a t* d u r in g  th e  
hydrogenation , a eonelder&ble <*u; n t i t y  o f  ammonia i s  evolved 
and secondary amine i s  formed in  co n s id e ra b le  p roportion*  
i f  th e  imina i s  indeed an in t e r m e d ia te ' in  th e  
hydrogenation  p ro ce ss  then, i t  geegss p o s s ib le  th a t*  in  th e  
p resence  o f  ammonia, th e  fo llow ing  p ro to t ro p ic  ebang* .might 
ta k e 'p la cej
f f O
and t h is  would n e c e ssa r ily  in  to lire ihd asym m etric, carbon 
atom and r&eemls&tion. would ta&e place* .
. fhe raceral sa t ion which, occurs during the reduction  
o f  the oxime with sodium and a lcohol could a lso  be a ttr ib u ted  
to the interm ediate • formation o f  isstine and the greater  
degree o f  racem isation  to the more s tr o n g ly ,a lk a lin e  n a tu r e .' 
o f  the so lu t io n . In the abseifee o f  a reducing agent the 
allcoxide i s  without actio n  on the o p tic a l s t a b i l i t y  o f  
the oxime s in ce  this.compound can be recovered unchanged 
in  rota tory  power a f te r  being submitted to. the. action  o f  
a b o i l in g . so lu tio n  o f  sodium eiethoxide in  methanol fo r  an 
hour* . /
fb@ fo liow in g  r e s u lt s  in d ica te  th e  - change in  
o p t ic a lly  a c t iv e  content when the amine i s  prepared from 
the oxlmc by the two c h ie f  - methods o f  redu ction *• the  
f ig u r es  in  brackets show the percentage' o f  the maximum 
observed ro ta tio n  for the. compound, in  question*, 
deduction -method a lco h o l ,. aldehyde aminen * »  * n , w , « w ™ » » , 86e  « « « . « < •  - w . —
B s/a lo o h o l -5 .7  {60$} +15,8512S .Q -0 .7 (9 1 }  .
K i/hyfirogen . - 4 .0  *20.7 (40^).. -2 ,0 { 2 5 |)
I’he o x lae , in  every  eas8,»hsd  th e  earn® r e l a t i v e  
proportion o f  e o t iv e  isomer, a s  the ' a ldehyde.
H i
Rac east sa t ion d u r in g 'th e  .formation o f  th e  aldehyde must 
a ls o  he,considered  and . i t  .has .teen, found, by examining th e  
r e s u l t s  of- s e v e ra l  oxidations, 'o f . (~) amyl a lcohol*  con ta in ing  
varying amounts: o f  tlso-eaqrl • a lc o h o l , .. that th e  r e l a t io n s h i p  
betw een .th e  an g u la r  r o t a t i o n  o f  th e  a lco h o l  used and th e  • 
a ld eh y d e-o b ta in ed  i s  n o t  c lose* , ihe fo llow ing  ta b le  shows;, 
th e  r e s u l t s  o f  a  number o f  such experixentss.
(~ |  Amyl a lcoho l-  11 ,2)
< W * H M  if l »  •>*>< ■«*» n» * ^ t  *m
*5*75 
**1 * 80 
*5*45 
* 7 .6 0
* 5 * 30 
* 2*00 
*4.00
*5. 40 
*9 * 40-
( ^ j f a l e r a l d e h y d e  (1*2)
*  imm » * » ■ ■ » . * * . >*»»**«»*  ■?*■»  ' . * *  , m  j W  'i)— ', *»■ ■ * »  * * » * » *  rW+jm*:rnm
*13*83 
: *8.40 
*8*73 
*37*35 
*25.45 
*9* 40 
*20*8 5 
*20.70 
*47.57 ■
• .■ from {-) amyl a lco h o l w ith (oi)*~5*42 B&din and
P tsou  ( 2 5 ) :p rep ared  (*} valer&ldehyde,.. in  52$ y i e ld ,  with 
23  ■■ t
* 2 8 .5 0 1 •:••. d |^■• 0*8055$.' fe.p* 90-92°* the a lcoh o l used
b y . t h e s e :workers 'w&s n o t , s o  pure a s  th a t  used, in  th e  l a s t
experim ent l i s t e d  in  th e  above t a b le  s in c e  i t  c o n ta in s
o n ly  90 ,9$  o f  the a c t iv e  isom er•as ag a in st S8.4-* .
k value f o r  th e  s p e c if ic  N ata tio n  o f  th e  'o p tic a lly  pure 
v a l e r a l  dehyd© was proposed by B&4in and Fa sou- having been •* 
o b ta in ed  by g ra p h ic a l  extrap o la tion  but i t  i s  d ou b tfu ll 
i f  t h i s  f ig u re  (0^*31*-2*)-'can be a c c u ra te  sine® i t  has 
b m n  fennel t h a t  a  given specimen o f  p a r t l y  a c t iv e  a lco h o l 
can , in  two experim ents , g ive  aldehydes with .d if fe re n t  
r o t a t o r y  powers* <
I t  has been shown, by Mr* '!>* 1® Oouteur • ( th e s is  
la  preparation) that.when o p t ic a lly  pure { - )  amyl a lcohol 
. ( se c -b u ty l carb in o l) i s  o x id ised , islth chromic a c id , to  
(* ) - valeraldehyde and t h is  i s  fu r th er-o x id ised , with 
.potassium- permanganate, to  {*}; v a le r ic  acid  the la t t e r  >
a cid  i s  considerably raoemised* - I t  i s ,  th erefo re , probable 
th a t 'th e  preparation  o f  ( - ) -amylamin© from {-}  seo -b u ty l 
carb inol , v ia  the ©xime, could not y ie ld  the amine without 
' some racem isation# - I t  i s  - in te r e s t in g  to n o te , in  t h is  . 
connection , th a t  Guys (28) d escrib es .the complete r&oemis&tion
'* Qo f  {*}' taler&ldehyde a t  150 * Baring -the p re p a ra t io n  o f  
vilor&ldehyde* by means o f  -oxidation of-am yl a lc o h o l  with 
chromic a c id ,  th e  a v e ra g e '1 1 paid  tem peratu re  must approach 
120 end i t  i s  p o s s ib le  th a t  lo c a l c o n c e n tra t io n  o f  hea t  
g iv e s  r i s e  to  even h ig h e r  tem p era tu res  le a d in g  to  racem isatian
t h i s  might e x p la in  nhy, in the  t a i l #  o f  r e s u l t s  o f  - o x id a tio n s  
&3~ p roducts  a r e  e x c e p t io n a l ly  low -in a c t i v i t y ;  i n  th e se  
.. experim ents th e  s t i r r i n g  e f f i e e in e y  may- have been lower 
th u s  g iv in g  r i s e  to  lo c a l .  overhea ting . imd r&cemie&tion*
(b) ■ Pretsrirfcion o f  {-} Amyl&win© from - O p t i c a l l y  A ctive Amyl 
Ha l i des  and / mmonla *
~r* r a t io n  o f  £4*1 Amyl' Iodide*
. ' ( - )  Amyl a lco h o l  w ith  o£~3*3%  {1>2)»• on d i s t i l l a t i o n
w ith  iiydriod ic  a c id ,  y ie ld e d  th e  Iod ide  with <*%1*2S 11,2}# 
lh© a lc o h o l  used had 55$ o f  the  maximum r o t a t i o n  and th#  ■_
. p ro d u c t only 1)I o f  th e  published, maximum ro ta tion* .. I t  has 
- been shown by • be •B e l -14) th a t  s e c -b u ty l  c a rb in o l  i s  © s-terifled , 
w ith h y d ro ch lo r ic  a c id ,  l a s s  r a p id ly . th a n  i s o - b u ty l  c a rb in e ! ;  
i t  i s  th e re fo r#  p robab le  t h a t . t h e  low r o t a to r y  power o f  
th e  i o d i d e , : o b ta in ed  by © a te r l f l e c t io n  o f  th e  a lc o h o l  with 
. . hydrio&io, e-eid* i s  due to  th e  in a c t iv e  l£ o -b u ty l  c a rb in o l  
.reac ting .,  p r e f e r e n t i a l l y . w ith  th e  reagent*
P r e p a r a t i o n  o f  £ - 1  A m y l a m i ? ) #  f r o m  A m y l  I o d i d e *  -
Xh® (♦) io d id e  m i  added slowly to  s  s o lu t io n  o f  
a lc o h o l ic  ammonia and ammonia bus, bled • th ro u g h ' w ith s t i r r i n g *
th e  prim ary amine was o b ta in ed  i n  26 I y i e ld  shoeing . 
o £  -0*3°(1*2) l .a *  4.1 o f  th e  pub lished  maximum. I t  would
t e a r  from th e re  r e s u l t s  t h a t  th e  formation, o f  th e  amine 
from a c t iv e  h a l i d e s . i s  conducted with l i t t l e ,  i f  any ,' 
, , 'raoe^ iF s tioa  hut th e  y ie ld s  a re  poor and eem&iderr b le  
•. amount a o f  secondary amine a r e  formed*
P re ra r t . t io n  o f  'I*') - Amyl ro ^ tfe *
■ ^  ^  . - 1 *2f o ,
(-). Amyl a lc o h o l  w ith  (1 ,2 )  m s  co n v e rte r
. to  (♦} amyl bromide by- means o f  phosphorus t r ib ro m id e ,  
in  7 y i e ld ,  showing ' <*<*-1*52°'( 1 , 2) * th e  a lco h o l used had 
£1% o f  th e  maximum r o t a t i o n  and th e  bromide o b ta ined  had 
74> o f  th e  maximum ro ta t io n *  I t  would, th e r e fo r e ,  appear 
t h a t  th e  form ation  o f  th e  bromide occurs  w ithout any 
" a p p re c ia b le  r&eesiis&tion* '■
P re n s ra t io n  o f  1-1 Amylamina from (4) Amyl bromide*
s- thm bromide, was added very slow ly to  a  s t i r r e d
s o lu t io n  o f  a lc o h o l ic  ammonia,, a s  before* At th e  end o f  
th e  r e a c t io n  d i lu t io n  with w ater p r e c i p i t a t e d  u n reac ted  
bromide w ith  o £ *9*77*(1,2)* The brom ide-thus o b ta in ed  
had 9 8 ,8J o f  th e  maximum r o ta t i o n  which in d ic a t e s  th a t  th e  '
/ / r
: is o -butyl methyl bromide reacted preferen tia lly  with the  
ammonia... When the products o f  the reaction were is o la te d ,  
they were'found to co n sis t.a lm o st e n tir e ly :o f  secondary amine!
.(e$ Preparation o f {-). sec-Butyl Methylamine • by ’ Gabrielf b
...Method .
O p tica lly  pure (♦). sec -b u ty l methyl bromide* 
prepared from { - )  seo~butyl carb inol and phosphorus tribrom ide 
was heated with .potassium phthalim ide*' in  a sea led  tube, 
t o r  three hours a t " 200°• fhe r e su lt in g  il-amyl phthaliisid©  
was decomposed g iv in g •the o p t ic a lly  pure amines 
b .p. 94-95°; 0 .754; 1<*£-5.17.
Marckwald (B4r,$a.904,22,649.) gives b.p. 95.5-95°; d^50.7505
^ -5.15.
The rotatory .dispersions o f  the seo -b u ty l methyl 
bromide mid the seo-butyl methylamina were measured and 
are recorded oA the ta b le s  on the fo llow in g  page.
TAB11 4sami
i.. xiCAt m t A t m i  f o m  of (•*’ sec-BIUTL "SBCi-rfL KiJ'/.ID
A
643S
s a g ;
5480
5085
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+9-77T  /  •  f |
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4 1 7 .9 5
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+4 *. o b 
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^093 -7 .7 9  -5 .1 7
5790 -8 .1 3  -5 .3 9
5450 -9 .2 7  -8 .1 4
5085 -11 .19  -7 .4 2
-18 .40  -10 .87
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The Action o f  n i t r o u s  Acid- on {-) .Amylamine*
w w t w < ’•** <•** ~ «,wi n iw i Hi*  nw «  IU M rs  iO i> i ' ' H  '■* » • « * » % « « - .'m * * *  »— »<» >* ’ UW H - H  W F- ■ *».
" The. ro e e t lo z r  between o p t i c a l l y  a c t iv e  aisy lamina 
and -n i t ro u s  a c i d , .' in  every e a se ,  r e s u l te d ;  in  p ro d u c ts  which .• 
were co m p le te ly . devoid o f  o p tic a l-  a c t iv i ty } .  - i n h e r e - th e  . 
o p t i c a l l y  pure. {-*) -.see-butyl matbyl&mln® m s . used  ■ th e  :. 
p roduct had a. very low r o ta to r y  power- approx. ? 1*0.1 - o f . the... •-" 
maximum' .had, th e  formation- o f . {-*} s©-c~butyX e&rbitiol been ■ 
complete* • the- low r o t a t o r y  power found was probably, due 
to  unchanged (**) see—butyl-.methyi&minel ■ v  ■
- I t  has been shown th a t - th e  r e a c t io n ;  between n i t r o u s  
a c id  and primary.- aliphatic- amines'/is hot- s im ple m id  
m ix tu re -of isomeric - 'alcohols tmd olefin® s i s  - usually obtained* 
n-Propylamin® has been shorn to give  a mixture, of n f ,  and 
iso-propyl•alcohols to g e th e r  with' p ropylene (27)* /
Whitmore (2 8 ) ,  in  h i s  s tu d ie s  o f  th e  r e a c t io n  o f  
n -bu ty lam ine  and n i t r o u s  a c id ,  has shown t h a t  th e  fo llow ing  
p ro d u c ts  a r e  -obtiinedf :
n-butylaalcohol 25$ ' sec-butyl a lc o h o l  15*2% -
n-butyl chloride- . 5*2,1.. sec-butyl-chloride 2*8,1-1
n-butenes - -  — ; ; 36* 5%, ...... "• h ig h -b o i l in g  m a te r ia l  7 .6 #
.Whitmore p ostu la ted  .the ex iste n c e  o f  a n-btit/1  c a t io n  in  the  
course o f  the .rea ctio n t
QRyQBz .QK2 . m z .m iz  +  • HSOa - *  Q E y Q & y G U y G U y  ♦  Kg ♦  0 1 1 °
■• Xhis io n  cou ld  then  change monomolocularly by
' ( a ) 'losing a. p ro ton  to  g ive  butene-1  and (b) undergoing  a 
sh if t  o f an - electron- pair* .and.its proton* to ,for&,a .cationic  
sec-butyl group* f h i s  u n i te s  w ith io n s  from t h e . s o lu t io n  
-giving, the see-butyl - alcohol and ...sec-butyl ch lo r id e *  .. .
I f ; such a  .mechanism i s  a p p l ie d  to ...the se c -b u ty l-  
, sethyl&mtn* .molecule* and i t  -.;should o ccu r . re a d ily  due to the  
in d u ctive  e f f e c t  o f  .-the sec-b u ty l rad ical*  the fo llow in g  
changes would be envisaged* . /
CHj.QByCntCUg.mig  *  BJSQa —» O E yQ H yG n .Q U y  *  f?a  ♦  OH
"iCHj ; : ■ " ' O H ^ '
'and in  ad d ition  t o ' the earbonturn ca tio n  combining
with the io n s In  s o lu t io n  th e 'fo l lo w in g  isom eric '.change
would -also -occur by a s h i f t  o f  th e  e le c t ro n  - p a i r  • and: the
p  r ro to n s  r  5 - p ->
.  ?a3 '
Amylen® would a lso  be formed by. the. lo s s  o f  a p ro ton  from 
t h o ;carbonium cation:
i
■ CH,3
Adamson and icenner (30) hare  p o s tu la te d  a n o th e r  . 
mechanism in which form ation  of. a diazcmlura compound i s  an 
e s s e n t i a l  intermediate' s te p  in th e  r e a c t io n  between th e  
prim ary a l i p h a t i c  amine and n i t r o u s  acid# fhe <Uazonit2»
compound a r i s e s  by th e  fo llow ing  mechanisms-
uQ ®
' KO#Wi0 — *K0.N.0H * — -» HO• ft*OH
' I <D
; R.KH2 ■■■■
HO. tv. OH ------- * R.NH,  > R.SH.KiO - j- ° 2^>R.HiROii.
I ® I 2
R.NH, N: 0
1‘his.diazonium hydroxide e x i s t s  in  equilibrium  
w ith  th e  di&zo compound {31} and i t  i s  th e  decom position
i
o f  the  l a t t e r  and i t s  r e a c t i v i t y  which g iv e s  r i s e  to  th e  s id e  
r e a c t io n s  founds ;
■* CHj.OU^C
CH.
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The fo rm ation  o f  . d e f i n e  ■ i s  determined" p r im a r i ly  by.. th e  
atl&elc o f  an .anions j ;.
R.CH. Ca2 .H2® ---- »8.0H =C H 2 + H, + H,0
H «—OH® :
When, however, th e  tendency o f  , th e  onium eation  
to  decompose w ith  l i b e r a t i o n  o f e .g .  H^ Q .or i s  pronounced 
a' change i s  in it ia ted  a t  the enlum c e n tra  which i s  completed 
w ith  th e  a id  o f  an anion, ve ry  p o ss ib ly  in th e  manner of 
a  Walden in v e rs io n .
Hi© a t t a c k  hy th e  anion ta k e s  p la ce  a t  th e  carbon 
atom which i s  the  s i t e  o f  the  otaium group o r ,  i f  th e  
tendency, o f  the oxygen, nitrogen or  o th e r  atom o f  th is  
group t o 'break away i s  s u f f i c i e n t l y  s t ro n g ,  a l t e r n a t i v e l y  
a t  th e  a d jo in in g  carbon atoms
<S> ' ^
(a )  . &,CH2 *CH2 .%2 ----- —v X.CM2#0H2 ..0H # . II
T
OH '
<$
(b) X.0H2.CH2.B2 . > l.CH.Cil, ♦ • ' K-
T ‘ I
OH ... 011 •
The t w o t h e o r i e s  are fundament a l l y  s im ila r*  r e ly in g  
on ...an, intermediate p o sitiv e ly  charged io n ,  tu t*  ..whereas - 
Kenner!s meehahism .implies a bimblecular reaction , in the
form ation  -of th e  products-  Whitmore*, on t h e  ether hand ,.... h- 
obtaines s.. products in  a s e r i e s  ©f. moBomoleoular changes*
Xn t h e  -react ion between sec»hu ty l methyl&mtne and 
.nitrous .acid th e .product* which was p ractica lly  o p t i c a l l y  
in a c t iv e *  was d i s t i l l e d  and th e  fo llo w in g  b o i l in g  range 
.racordeds ' .
I ,  °C Volume v 2_<sf T otal " :
* w r  u .w ra w a wit t i *<***»»  ainw uw w  >».»  u m * a i w »  nm
■ 5 8 '  -  " ■' -  '
-  a; : 4 5 . .  lo .o .  ’ 19.55 . ;
50 1 .4 o .o . . 27.00
60 Z.Oc.o. 35.10
70 : ; " 2.4  * " ' 42.10 '
..-■.-. SO r . ■ 2 .5 * . . 48.30
90 2.6 •   50.20
100 ' 2.7 ™ ■ 52.00
: :: ’ 115 ' V ■■■"■■ 3 . 7 ■ » 5 6 . 0 0  ;
: . 120- ..... 4.5 * . 71.00
125 5.3 « 92.£0
129 5.7  « 100.
kb can b e ' se e n ' there era nosharp- fra c tio n s  but
0
the"presence, o f  '-material" b o ilin g  between amylene (b*p* '"39 ..)
Ftand - s e c -b u ty l. e&rbinol i tup; -■ 128 ) ’ Bader i t  n ecessa ry : to  
look , for  tertiary.-1 amyl a lcohols ,(b*p* 102*8°) j P accordingly  
two-" fractions''w ere'-:collected w ith-the in te n tio n  o f  . 
determ ining th e ir  in fra -red  absorption spectras - ,  ' : .
(a ) b .p . 30 to  115° ; ?■
(to) -b .p ,: 115 to  129°
the - lower b o ilin g  fra c tio n  ra p id ly  darkened in  colour u n t i l  
i t  was alm ost black and i t  m.®'- ©onsoQuently - found im practica l 
t o ;- examine t h is  o n 'th e-in fra -red  spectrometer*'-'-•. the h igh er - 
b o ilin g  fra c tio n  w&sr - howaver, -examined and showed absorption  
bands corresponding to those o f  te r t ia r y  amyl a lcoh o l anil 
seis^butyl- carbine! together with a th ird  band somewhat 
s im ila r  to--that' o f  iso -b u ty l carM nol* :
' The - absorption cu rve’o f  the'above product and • 
th ose  - of- the fa llow in g  experim ent'on the d l-s e c -b u ty l-  
m© thy lam in©"- are - included a t  the end o f  th is 's e c t io n  togeth er  
-with the- absorption curves of: the pure' compounds; 
se c -b u ty l c a r b in c l,’ iso -b u ty l-  car b in d  and tert-am yl- a lcohol*
m■’.'"In order to 'ob ta in ' further' inform ation on the  
lower ' hoiling-' f r a c t io n ' o f  the product "of' deamination o f  the'’ 
amine' the reaction , was ca rr ied  out on "alarg© amount' o f "" "" 
d l-se c -b u ty l sethyle.miBe, k ind ly  supplied.'by' Mr* laddan o f  
t h is  laboratory* :: .'This amine had'been prepared' from 
' commercial d l-s e c -b u ty l carbine1 and, \therefore','-cantained  
the 'isom eric iso -b u ty l .carb in d  but s in ce  the required  
a lco h o l was in. excess i t  was f e l t  that the required r e s u lts -  
could-.be obtained by the use o f  t h is  m ater ia l.
lh© -p r id u c ts  o f deam ination of...the - amina were .a, 
d i s t i l l e d  and ,two . f r a c t io n s  selected, near :the b o i l i n g  p o in ts  
o f  - te r i - a m y l  -alcohol -and ..see-butyl -carbinol,- v iz 5
(a )  -98 to 103°
|b j  125 to  130°
.Examination o f  th e  i n f r a - r e d  a b s o rp t io n  sp e c tra '  
showed th a t  th e  f i r s t ,  low er b o i l in g  f r a c t i o n ,  con ta ined  
te r t - a m y l  a lc o h o l  and th e  h ig h e r  b o i l in g  f r a c t io n  
co n ta in e d  a lso  .soma - tegt-am yl-,alcohol- to g e th e r  with 
■©e#-but y l  c a rb in o l  and iso -b u ty l c& £binol*.
fh e ra  i s . . l i t t l e  doubt th a t ,  th e  p r in c ip a l  r e a c t io n  
p ro d u c t i s  th e  un.saturated .amylIn© from th e  la rg e  q u a n t i ty  
of low b o i l in g  m a te r ia l  o b ta in ed  and i t  i s  p o s s ib le  t h a t
IX  J t
some,of;-the h ig h e r  b o i l in g  f r a c t io n s  c o n ta in  some 
polymerised o le fin© » :. Although .the d i f f i c u l t y  o f . s e p a ra t io n  
makes it., im possib le  ;to ..give any p recise-  q u a n t i t a t iv e  statement 
o f  th e  am ounts-of - t h e - d i f f e r e n t  p ro d u c ts  formed . i t  i s  
e s t im a te d  front th a  above experiments that th e  deam ination  
. o f {«*) sec-butyl m ethylaaine y i e ld s  approximately*
amylone 5Q%
'... tert-arayl alcohol . JO;I
d jU seo-bu ty l ca rb in e  1 1Q$
According' to  th e  infra-red spectra 'it  i s  p o s s ib le  
t h a t  th e  two o th e r  amyl a lc o h o ls ,  - d i - e th y l  carbineI and :..
' i s o - b u ty l  ca rb lno l*  a r e  a l s o  formed in  sm all amounts*.
the  form ation  o f  amylase may be accounted f o r 'b y
e i t h e r  th e  mcrnanism o f  Whitmore, o r  that o f  Mamsom and
Kenner* In  th e  f i r s t  case th e  in te rm e d ia te  carboniura c a t io n  
•. N 
lo s e s  a pro ton  by t h e f o l io  wing fsonomol ecular change s
€)
Clt^* ca2 . CH * d ig  *  » CH^. CHg *C: jfcs« CHg
CH3 ; . , ev
, and in  th e  second ease  th e  oxonium io n , under th e  
in f lu e n c e  o f  a  hydroxyl anion* lo s e s  i t s  p ro ton  by a
j*sr-
M m o le e u l& r  c h a n g e s
WJU rm• » »  W f i U s . ^ a f -
5  r 3
©
C B j . O E g . C . C H g . B j  ---------- »• C H j . C B ^ . C - C B j j  ♦  l?2  ♦  Hg O
B <— OE®
S im ila r ly  the' form ation o f  tert~a*nyl: a lc o h o l  
may he' accounted fo r  by e i t h e r  mechanism; in  th e  former• 
th e  carhonium' c a t io n  s u f f e r s  a s h i f t  of an e le c t ro n  p a i r  
and i t s  p ro ton  yielding th e  isom eric  c a t io n  s'
■ ‘i;' '• /“*K
© I -  I
; - ; CHj.CB^.CH.Ca,. — » CHj .CHj.C © / 4 OH®— »CH,.03^.C.0B
: C B j .  . CH3 C H ,
: and in  th e  l a t t e r  mechanism th e  hydroxyl an ion  
replaces- th e  hydrogen i n . a  manner., which su g g e s ts  a •.
Mmol ocular reaction, akin to  a t& ld e n  inversion* - 
OIL* CEL
i © i
' c h , . c h 2 .c h .c h 2 .h 2 — * c a 3 .GH2 . c . c a } ■* n2
t  i
OH ® 0
Since th e  r e s u l t i n g  a lco h o l k s  lo s t  it®  c e n t r e
y '
o f  asymmetry th e  d e te c t io n  o f  i t s  p r e s e n c e ' in  th e  r e a c t io n
products''does not,' ’"in i t s e l f ,  provide evidence f o r t h e  " “ 
v a l id ity  o f  t h e ' la t t e r  mechanism* : ' ::
: She presence of dl~s@c~btityX 'e&rbinbl, on 'the
other .hand, Cannot ■ h e ' accounted -'for 'by a ’ bimoX o c u la r " 
mechanism-since 'th is  would n e c e ssa r ily  In v o lv e 're ten tio n  
oh o p tica l;  a c t iv i t y  and, 'as has' been proven, ’ the''products 
o f  di&isin&tXon a r e , 'for  a l l 1 p ra c tic a l purposes, racemic*
I t  would appear,; th erefo re , that 'th e ' mechanism''of -'Shit more 
hast accounts fo r  the '-results 'observed and t h is  i s  more 
fu l ly  developed in.; the fo llow in g  pages*
I t  has been shorn.by.Holmberg (32) that the reaction  
between, o p t ic a lly  a c t iv e  ~c* phenyl ethylem ine and n itrou s  
a cid  r e s u lt s  in. h igh ly  -racepised phenyl e th y l alcohol*  
this., i s  e a s i ly  , explained by & monomolecular mmhenimm 
y ie ld in g  f i r s t  a ca tion  which must lo s e  i t s  asymmetry?
® .............
oh3 '
, Campbell (3 3 ), in  h is ..s tu d ie s  o f  th e .deamination o f
the above amine, a lso  obtained highly., racemi seel , phenyl 
e th y l a lc o h o l’ and ..proposed, a mechanism s im ila r  to . a . 
monomolecutar nuoleophylic su b stitu tion *
JV7
In 'the cans o f  s e c * b u ty lc a r  b i n d ,  In ?hioh the"asymmetric 
.carbon atom i s  in  .the p p o s it io n , a more 'complicated
system e x i s t s  s in ce  th e  form ation  o f  a c a t io n  follow ed  
by r e a c t io n  with an anion from' the so lu t io n 'w o u ld  not a f f e c t  
th e  p  carbon atom* ■ ■
" - f u m in g  to  Whitmore*& m echan ism 'fo r; th e  ' fo rm ation  
o f  the iso sler ic  a lco h o l i t  has been p o s t u l a t e d ' t h a t  th e  
yS hydrogen atom, to g e th e r  w ith  i t s  e le c tr o s  p a i r ,  under­
goes a s h i f t  to  th e  atomi
fwi ff
" u3
Sow th e  s t r u c t u r e 'o f  th e  secondary b u ty l '  c a rb in y l  
r a d i c a l  i s  such t h a t ,  due to  th e  branched chain  o f  th e  jb  
carbon atom, .a'tendene£ fo r  electron ' tra n sfer  from th e  p >  
to th e  <  carbon atom, b y .in d u c t io n ,  m ight•be more pronounced 
than  In  th e  case  o f  a s t r a i g h t  chain  and might be aided by 
th e  p o s i t iv e  c e n tr a  on .the << carbon' atom*
i t  is . p o s s ib le ,  therefore, that,- when' th e  
monomoSecular change occu rs  th e  hydrogen atom, form erly  
associated with the ^carbon ©.tom, i s  a s s o c ia te d  with neither  
th e  p nor th e  o< e a r  boa atoms and occup ies  an in te rm e d ia te  
p o s i t io n  r e s u l t i n g  in  th e  lo s s  o f  asymmetry in  th e  former atom.
fhe approveh o f  anion sight' than t&lm pl&ee In two 
m $m t ,
{a) . , to the jz  e&rben at#®* M  ehieh ease the hydrogen 
a t  obi- w ou l&  f t n a l l y . t a k e  wp & ' p o s i t i o n  i n  t h o  ©<#&rfeOE a to m
(b) ■ to  the c* ©arbon atom*- in'vhleh oast the hj4ro||©3r . 
atom' m u lt i  f in a lly  take up a position  in the js'earben atom
1st the f ir s t  e a s t  i s o n i s r i s a t i o r i  w u M  ©e&ur*
.• • cm» ■ - . ■ -  . OiV ■
i -* © i ^
. .QH,.aa~*S— CJBL- . -------:— -0 £H,*CH**C*OS
■ II ■ I
• ■ pa© . . CHj
m ti ixk the eeeond ease the utruoture feuM  
remain u&ehang&4 hut the resu lting  aloohel ireuli be ■ " " 
racemise&s •
Itaeemisaticm o f . (♦)' Taler&ldehyda in  ' th e  r r e s e n s e  o f  A lk a li*
Whan (♦} r& leraldehyde -{Im o l*} i s  &bd«sd to  a
s o lu t io n  o f  sodium. (lisol*) in' methanol there resu lts  
immediate sad quantitative r&cemlsatien* the reason for ■ 
t h i s  i s  to  foe found in  the  ra p id  formation o f  th e  sodium 
eso iate o f  th e  aldehyde, the keio^methylene ©y&tera under­
going a prototropio change * xhig Involves the asymmetric 
earhon atom and resu lts  l a  race&ig&tioa due 'to th e  d e s t ru c t io n  
o f  asymmetryj...
o  <s>Me * v  ' - s -  0 • ; Me v  . . .  0 Sa, ,
h o a . C .  ^ 0f,c- ■> h a  =  G ♦ He OH.
jSt .V : N u : %% ... H
■‘ When l e s s  than  t h e ' t h e o r e t i c a l  sodium i s  used 
th e  ehcnua o c c u rs ’s o re  slowly t h e ' r o t a t i o n  d ro p p in g "slowly* . ■ , 
I t  seems p o s s ib le  th a t  an in te rc h an g e  ©f io n s  ' 
ta k e s  p la c e ,  th e  sodium c o n t in u a l ly  r e p la c in g  hydrogen and 
’l ib e ra t in g .r a d e m is e d  a ldehydei "’
"Whereas*' in th e  ease  o f  sodium a e th o x id e ,  th e  raeemi.satton
1b i  r e su lt  o f  a continuous interchange o f  sodium mid
hydrogen io n s  a  d i f f e r e n t  mechanism m uit he p o s tu la te d  fo r/
th e  r&eemisation o f  o p tim a lly  a c t iv e  V&ier&ldehyde which 
•occurs in  th e  p resence o f  n i tro g en o u s  bases*
fowry {29} has p o s tu la te d  a mechanism fo r  th e  
le o a e r ie & tio n  o f  n itro -cam phor which o ccu rs  in  a l k a l i n e  
s o lu t io n s i
■ ■ ’ w  u * © i i
f* S I V  * ft
wg '* 1 4 \  L  '  8“ 14
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th e  most powerful c a t a l y s t  f o r  t h e .above isom eric  
change i s  n o t a  hydroxide h u t .a  n i tro g en o u s  base such as  
p ip e r id in e*  d is so lv e d  in  henseue* a c c o rd in g . to  bowry t h i s  
ap p ears  to  s e t  up- isom eric  change by p ro v id in g  an a c ce p to r  ■ 
f o r  th e  hydrogen nuc leus  which can th u s  a c q u ire  a  m o b il i ty  
which enab les  i t  to. le av e  the. n itro^eam phor mid r e tu r n  to  th e  
molecule in  a  d i f f e r e n t  position*.
x
A s im ila r  mechanic®- could account fo r  the isom erisa tion  
* accompanied’ by r&cemisa.tion* o f  the .o p t ic a lly  • a c t iv e
v&ler&ldehyd# s in c e  the removal o f  th e  hydrogen from- the
carbon atcm would r e s u l t  in  d e s t r u c t i o n 'o f  asymmetry i '
Se ^ 0  a©v ^  0e  ;«®
' flfiCEnt SRTIO/tf OF (-0 V i 9  L s n  fiL3>EH y i> E  IK THB P’ftESa
c k c T O
'T'ims / hours')
Sta b i l i t y ^  ^Bromide . &t...lle¥ated
l r t reg*\- ' V  - . .
w m * » v w ^ >wo < tiw * w » WB* * -■.,> » * w il
■ ■ Brokaw and Broie \23) reported that (*} se s-b u ty l
methyl Bromide, on'heatings undergoes; isom eric change and 
t n  e e?ai sat ion  • m  & th a t, once s t a r t e d , .th ese  .reactions 
proceed a t :roem temperature u n t i l  a mixture of'GI*-,. and . .
' t e r t ia r y 'amyl bromides' i s  • obtained,■ ■ Burwe11 .and Gordon. ' 
(22) a lso  s t a t e  t h a t  i f  th e  bromide i s  r e q u ire d  in  a  h igh  
s t a t e  of o p t i c a l  p u r i ty  i t  should n o t be f r a c t io n a te d  as  
t h i s  r e s u l t s  in  isom erisation*.
in the present example,; however, i t  has "been • 
observed that (*■}'. seo^butyl methyl bromide’ ssn be heated 
at 140° end d istilled  at reduced or atmospheric pressure 
without change in optical rotations and after standing 
several days" the rotatory power s t i l l  r^ m ins unchanged*■
i l l
a) 'Pre^fti*^tiori mt ( - ’) Amylamlne- fey the reduction of  ,(4 )
O xidation o f  | - 1  Amyl a lc o h o l to  ( 4 ) " fa le ra ld e W d e ,
■ •(-} A m i  a lc o h o l  (150g ., c^«-5*T S°;l,2} , co n ta in ed  
' l a  a 2; l i t r e ’ f l& s k  f i t t e d  w ith  dropping funnel* s t i r r e r ,
- ■ and sh o r t  fractionating , colwm- surmounted toy a  v a r ia b le '
. .ref lux  s t i l l - h e a d  - w ith  r e f lu x  condenser, • was hea ted  to  '
too 11 ing and a s o lu t io n ;-of potassium diehrora&te (166g#)
• 6 ’
an d .c o n ce n tra te d  su lp h u r ic  a c id  (X2 u c . e , ) in  one l i t r e  o f  
w ater, a id ed  r a p i d l y 'd u r i n g '35 m inutes, ; A f t e r ' com pleting 
th e  a d d i t io n  th e  reaetianmmixtur© w?-. s - hea ted  a  f u r th e r  
'1 5  m inutes. - ' Curing th e  .add ition , th e  re a c t io n ' 'm ix tu re  was 
v ig o ro u s ly  a g i t a t e d  and th e  aldehyde, to g e th e r  with w ater, '
. removed a t  th e  head o f  th e  column, . which. m,s ’ m ain ta ined  a t  
approximately- 650 * the d i s t i l l a t e  was' s e p a ra ted  and " th e ’: 
aldehyde la y e r  f ra c t io n a te d * ' th e  " f ra c t io n  b.p* 9u-95° was
\
c o l le c te d  (59g#, y ie ld  401), ©£+15*85 (1 ,2 )#  M* Fischer ' 
tB er* ,1907 ,40,2558/ 'gives - i»#p* 90-92*’
.••Prepsration o f  ( + } f a le ra ld e h y d e —Oxime*i ru m u M f  K if i m t *  • f-rr^ -W -l -T-Tf: m mH o -innttHfr- A . ■ nim.JLm <m«k Hrt»W -ii# '«M ».t>«4v  • # #  **#>» n  W  titm « f rfc
{♦) faler&ldehyde (5Bg#) was d isso lv ed  in  e th y l  
alcohol (250c.c*) and hydro xylassine h y d ro ch lo r id e  (?5g#)
P3
fallowed fey ..sodium a ce ta te  (XOOg*), added* the r e su lt in g  
mixture was refluxed  gently  during one hour then, ..after  
's tand in g .overnight, concentrated by d i s t i l l a t i o n  when the 
oxime separated, (29g«» y ie ld  &$;•), ' b,p* 70°A 5®®*$ 
a C  +X 4.?5°tl, 2}.
Reduction of (*) fsleraXdoxiaa to { -I  Amylamine, .■
A s o lu t io n  o f  {*) v&leraldoxlma (29g*) in
■anhydrous- e th y l  a lc o h o l  (450e«c«) was h ea ted  to  b o i l in g  
and ©odium-( added r a p id ly ;  th e  r e a c t io n  being
com pletes by f u r th e r  h e a t in g ,  ' Zh® coo led  m ix ture  was 
d i lu t e d  with w ater {80Gc#o*} and d i s t i l l e d  into- h y d ro ch lo r ic  
a c id  (50o,c* o f  a  50$. s o l u t i o n ) • then  i #3Q0e*c# had 
co llec ted -  th e  a c id  d i s t i l l a t e  was f r e e d  from -alcohol* by 
d i s t i l l a t i o n .under r e fu se d  p re s s u re ,  and th e  aqueous re s id u e  
m ade 's trong ly  a l k a l i n e "with' potassium  hydroxide (170©*c* o f  a  
40# s o lu t io n ) ,  Xho amine was e x t ra c te d  w ith e th e r ,  th e  e t h e r e a l  
l a y e r  d r ie d  and the- so lv e n t  evapora ted  y ie ld in g  {«*) amyl&mine* 
fe«p * ljp-«»9d ; ■ o/j> ■•"•-0*7 (1 ,2 ) ;  . (Xu#5g*,yield. .9&$}» .
Marckwald (Bar* ,1904 ,22 ,649) g ives ' fe#p* 95,5~9S j K ^ -S .lS *
; is<*
R eaction  between (**I Am:'1 xn© and l i t r o u s  Acid a—llll - | W |*j -r-.i-i —f-* —r - l - t rT ' V ^ r t — h . « - Mr H y - ll. , t «a  .— ■» # , . - i f ,  - ■ , . u l ^ w n i  f  — , T n n » i . ■■ - r  .MW •■«— « » > * ■ « »
th e  « d h e  (10g*) was n e u t r a l i s e d  with 
.hydrochloric  a c id  end a  s o lu t io n  o f  sodium, n i t r i t e  ( I 0 g . f 
3 m l  s . )  in  water (100o*e*) slowly added*' • No r i s i b l e
re a c t io n  occurred  at- room tem pera tu re  so th e  r e a c t io n  
m ixture «es s lo w ly 'h e a te d  to  100 * A bgtiek: e v o lu t io n 'o f  
n itrogen, occurred  and an o i l . se p a ra te d  'which was ramovld 
by d i s t i l l a t i o n #  xhe h e a t in g  was con tinued  u n t i l  the. 
©volution o f  n i t ro g e n  ceased* Xh©- d i s t i l l a t e . ,  which was 
o p t i c a l ly  ineotiv©* w«m f r a c t io n a te d  g iv in g  a l o w  b o i l in g  
f r a c t i o n ,  co n ta in in g  th e  e th e r  used fo r  th e  e x t r a c t io n  and 
d e f i n e s  to g e th e r  with m  in te rm e d ia te  f r a c t io n  b*j># .120 to  
1 3 5 ° 'and a  high b o i l in g  f r a c t i o n  (ev e r  I tO 0 }*
Oxidation o f  ( -1  Amyl Alcohol to  (■»} V alera ldehyde*
. {-} Amyl a lco h o l (EGOg*, a<*-JM50 ; l ,2 }  was o x id ised  
as  b e fo re ,  w ith -a  so lu t io n  o 'f 'po tassium  dichrom ate (220g*.) 
mid co n c e n tra te d  su lp h u r ic  a c id  .(1530*0*} in  water {1300c *c'#}« 
(♦} yalersldehvd©  (92*4g* ,y ie ld  48$) wus o b ta in ed , b*p* 90 to  
92°; o<t #8.75; 1 ,2 .
/ 3  r
F rra irstion  o f  ( t l 1 V aleraliexim e«'.
(4 ) Valer&ldehyda {92*%, 4  was d isso lv ed  in  
•ethyl a lcohol (5u0e*e#) and a so lu t ion  o f  hydroxylamin© 
hydrochloride ($0g*| and sodium carbonate (100g«) in  water 
'(5@0c*o*J added* After standing overnight the product was ■ 
heated 2 hours.an the steam hath, the excess  a lcohol removed 
by d i s t i l l a t i o n  under reduced pressure and the oxlme 
separated* {81«7g*» y ie ld  75$), tup* 74~75/1!ot*  
o^4* 7 .3 0 ° ( 1 * 2 ) . /
Hediiotion, o f  (4 } ■ fa le ra lso x im e  to  ■ (-»l__Aiizlamine •
A so lu t io n  o f - th e  oxJUne (81#Tg*) in  absolu te  
a lc o h o l  (l,60Qa»e») was hea ted  to  b o i l in g  and sodium (2O0g#). 
added rap id ly*  the  r e a c t io n  was completed by h e a t in g  then 
water (2 l i t r e s )  added and th e  amine d i s t i l l e d  in to  
h y d ro ch lo r ic  a c id  (24De«e# o f  a 50;l so lu t io n )*  th e  r e s u l t i n g  
so lu tion  was mad© - strongly  a lk a l in e  and e x t r a c te d  w ith  
ether*  Bern©val o f  th e  so lvent y ie ld e d  (**} amyl&ratne which 
was d r ie d  over po tash  and d i s t i l l e d * ,  • b*p*. 85-30% ■
(6 4g«f y ie ld  9<W) • * <=V*a.45° {1 ,2 )  *
f r a c t i o n  between' {-)  Amylamirie and C itro u s  Acid*
4 a » . < v « M W >  n m '/m  i m u n i  mmiJt n  mm *m. ^ w n V w w w j •»m  > n.w n  w w  i « w  » m h w »  .w w  w »  i ,*w >» " W »  ii r o  n f w w i » ,>»iw j i < m n . i m  h h » m>»»  i r mn m n  >m» - m m
AayX&mine (64#6g** o£*0«4’2>° jlf-2) was c a r e fu l ly  
n e u t r a l i s e d  w ith-6& .hydroehloria-'&eid acid a so lu tion  of  
.*sodium n i t r i t e .  |2 1 0 g « ,3 moles*.} in  water ( 20Pc«o«) added*
M& v i s i b l e  reac tion , was observed &t room temp**” t *ir© and 
.the s o lu t io n  m s  h ea ted  slowly to  b o ilin g *  A b r i s k  e v o lu t io n  
o f  n i t r o g e n  occu rred  -on .h e a t in g -&nd_ d i s t i l l a t i o n  was-, 
con tinued  t i l l  t h i s  ev o lu t io n  c e a s e d , An o i l  s e p a ra ted  
and m s  removed by d i s t i l l & t i o n  | th e .  l e t t e r  o i l  m s  found 
. t o  be o p t i c a l l y  in a c t iv e *  xhe d i s t i l l a t e  was.shaken with 
e t h e r  and .the  e th e r e a l  l a y e r  d r ie d  'and f ra c t io n a te d *  
fix® f o l lo w in g 'f r a c t io n s  war© c o l le c te d ,  a l l  o p t i c a l l y  
in a c t iv e * -  ' .
( i )  up to 70°  . ; .. p
( i i )  1 0  to  _X25°; .... X2*5g*
( i i i )  126 to 120° ‘ -S.Og* \
' O xidation  o f  (**) Amyl Alcohol to {♦} Yel era-1 dehyde*
AO o
{-) Amyl a lc o h o l  (20£).g*, ^ - - 7 . 8  ; ! ,£ }  ‘ was -' 
o x id is e d ,  a s  b e f o r e , 'g iv in g  (•§■) valer&ldehyd© (9 d g * ,y ie ld  
471)* 85-93°! *<%37.55*tl»2).
1 3 1
fv*  n a t io n  "of (4 ) V&ler&ldoximeV '
i i i B ^ i i t  - i T i r '^ i  .irm m  t i .t - t i  - rc r  -  t t ~, Vr -■■-li r ~—  ... . . . . . . . .. .. . .
\ •
fiflerai&ehyde {90g«t <^V 37.$Sfl#2}  in  e th y l
ale.oh.el 't$0Oc*e*}# . was- t r e a t e d  -with a. s o lu t io n  o f
hy&roxyl&miae hy d ro ch lo r id e  (80g*) and -sodium ca rbona te
(70g*| i n - w a t t r ;C500o*a«j* A fte r  s tan d in g  o v e rn ig h t  th e  ~
r e a c t io n  m ix ture  was h ea ted  during  one hour on th e  steam bath
th e n  th e  a lco h o l 'removed under reduced p ressu re*  xh© oxime
©
separated and-wees d i s t i l l e d *  ■ b*p* 7e**78 /l5~2Qmm»,
■ 'o<*V?G*40* (1»2). (7?* lg*fyleXd 74js)*
deduc tion  o f  ( 4 ) Yaler&X&oxime to  (**) Am;?la^ine«'
■■ A s o lu t io n  o f  valeraldoxim e (7 ?* lg * f . j l* 2 )
in  a c e t i c  a c id  (40Oc*c« o f  an' $3jk s o lu t io n )  «?as hea ted  on
th e  steam bath end zirm  d u s t  {250 *) ad ,eC during  one and
h a l f  h o u r s 'with s t i r r i n g *  ’H eating and s t i r r i n g  were 
con tinued  fo r  s ix  h o u rs ’ and th e  r e a c t io n  m ixture d i lu t e d  
w ith w ater and h y d ro ch lo r ic  a c id  added u n t i l  a c id  to  Congo 
Bad in d ic a to r*  iha p roduct was &h&km w ith  e th e r  and th e  
aqueous l a y e r  made a lk a l in e *  js&tr&otion o f  th e  r e s u l t  lug 
a l k a l i n e  s o lu t io n  w i th -e th e r  y ie ld e d  n o •am ine*•
f3?
I
Cxi'& 'tian o f  (~1 • Amyl• A lcoho l• to  {*} Yaleraldehyde* -
'-Amy 1 a lc o h o l  (£o0g , o<^4*0<,}1#2) m s ' 'o x id i s e d  
as  tb o ie ,  g iv in g  («*) v&leraldehyd* (90g*fy ie l d  41%}* 
b.p. 30-94*1 > ^ t 2 0 .o 5 " a ,2 ) .  V
fr  r  it ion of C-i-I ■faXeraldoaime* . , ./
.* * > « * »  i<w w -<■«*» * * * * * * *  <3 *  .<%* ■«ni»'.M » « w  .<*»<■ wiw» > *«# ** * ■ >wrttr * w  *Hf»,» Nn ao>»'*r » «a«M ^ w
'•’ X», veler&ldehyde i90«2g*» < ^ 4 2 0 * $ $ % 1 ,2 ) ,  in  
ethyl alcohol (500c*©*}, was added hydroxylamine hydroOhioride 
($$g» )".&»£ sodium .carbonate {$2g*'). in water (§000*0 #}*
After -standing' overnight the solution ms heated one hour 
an the steam bath' then .the alcohol removed by d istilla tion  
under reduced pressure.' ' fhe oxlsie, which separated/ was 
removed, and distilled*.' ' (81*3g*#yitld 78$)s b*p* 7Q/Umm*
^ * u , s " a , 2 ) ,
Reduction o f  {♦) fa le ra ld o x lm e  to  (~j Ariyl&mine*
. ■ ■ . 40 o
Yaler&ldoxime (81*5g*, .o^ * 1 4 # 5 jl ,2 ) , .  i n  an -e^ u a l
volume o f  m ethanol, was 'introduced in to  a  f l a s k  f i t t e d  with 
an efficient s t i r r e r ,  a  gas le ad  tube ' end a r e f lu x  condenser* . 
Hydrogen, d r ie d  by p a ss in g  through co n c en tra ted  su lp h u r ic  
a c id ,  p a s se d ' through the ' s o lu t io n  and the i s s u in g  gas 
passed  through a  t r a p " o f  dilute hydrochloric acid* then  thepK
apparatus had bean f i l l e d  w ith  Hydrogen Baney n ick e l  '{10g* 
o f  .the paste in  mathy! a lc o h o l)  was added and the hydrogen 
bubbled • a t  a  s tead y  r a t e  with h igh  speed s t i r r i n g *  The 
tem pera tu re  o f  th e  reaction  mixture - rose slowly during  t m  - 
hours  from .18 to  28°and was then r a i s e d ,  ■ by m eans,of a  
w ater  b a th ,  to 55 to  4 5° a t  which i t  m s '  maintained during  
th e  r e s t  o f  th e  hydrogenation  which l a s t e d  16 hours*
The product"was f i l t e r e d .from th e  n ic k e l ,  a c i d i f i e d  with'
8.K hydrochloric a c id ,  evaporated, under reduced p re s s u re ,  
to- sm all volume and' made - a lk a lin e  with a so lu t io n  o f  • 
c a u s t ic  soda (100g*) in  w ater f2Q0ae*}* fh@ sep a ra te d  
amine w as-dried  over po tash  a n d 'd is t i l le d *  (30g*,y ie ld  411) 
b*p* 85-95°} o ^ °-2 * 0 °(l ,2 )*  ;
R eac tion  between I - ) Amylamine and "Citrous Acid*
*  3 ,0  oAmylamina { 30,g«,  ©<y-2*0 ;1 ,2 )  was c a r e f u l ly  
n e u t r a l i s e d  with <6U h y d ro ch lo r ic  a c id  and. a so lu t ion  o f  
sodium n i t r i t e  (6og*,3m oles), in  water, (2Q0e.c*) 'added*
Bq v i s i b l e  r e a c t io n  was observed in  th e  co ld  so th e  m ixture 
was s t i r r e d  and hea ted  to  bo iling*  v igorous ©volution o f  
n i t ro g e n  occu rred  on warming and the' h e a t in g  was con tinued  
u n t i l  t h i s  ceased* The d i s t i l l a t e . w a s  shaken with e th e r  and
IkO
. the.-'ethereal.Xs^er d r ie d  .and d i s t i l l e d *  - thQ fo llow ing  
fra c t io n s  were co llec ted *
{ i f  50 to. 126° • ' 1 5 .5g.
{11) 128 to 132° -T.Qg, . .
- \  “ •' '■ 'isoth -fraatlon^iirere '.fo-und to  fee com pletely
devoid o f  .o p t ic a l  ac tiv ity* -  ■
(fe) Pre^ r  t io n  o f  (-5- Atnvlamine- fey th e  R e ac tio n ' between Amyl 
ga l i d es  ro n ta* :'
Preparation o f  (♦) Amyl Iodide*- ,
lijwa*w**8w» { a * » yMn.mwtayurt!> <*** n<i#^wrnni>i»««» ■*mvw « -ra«*ftwf '*»  t*m nr*j mw*c«w|
, xo o v '
fo  amyl a lc o h o l  '(lOOg#* ot,,**5*55 ;1»2} end red  
.' phosphorus t i l*  $g* f was added io d in e  .£ lv^ *) during  two 
hours#, th e  tem perature ' feei*|g k e p t 'feelow 4G°* fhe r e a c t io n  
mixture was then m ain ta ined  a t  100°during  th re e  hours 
a f t e r  which . i t  m s  allow ed to  s tand  overn ight*  the  . 
r e s u l t i n g  so lu t io n  w a s ' f i l t e r e d  through g la s s  ■wool# washed 
w ith  sodium th iosu lph ate  so lu t io n ' and water* .: fh@ io d id e  
which separa ted -from  th e  aqueous washings w&e/dried'and. 
d i s t i l l e d ' ($4* *g«»yleld-29;&)t fe*p*"v 75-8u/30-100mm* ■ o (y t l« l  (1*2) 
Brauns (y*Hes*hat*Bur*Stand*# 1937*X§j315) g i v e s ' b#p*:'-'84*l/'lQQmm 
and . ^  *8*7621 1*1) •
t^'-C'tiem between {*) Amyl l e ^ x c e  end '•w n ’n c * '
t e y l  io d id e  {U 4g.« ot” * l , S ° j l , 2 )  m s  used*
. . f© 'e th y l  a lco h o l (130Ge*e*}©f .90$) was- added 
ammonia £10%*, 0*88) and (*) amyl io d id e  ,{X4g. )* A clow
stream o f  ammonia was- bubbled through and iod ide  (7 .0 g*) 
added every  h a l f  hour u n t i l  th e  e n t i r e  ll.4g* had been ,
« ».ed| . fbe r e a c t io n  m ix tu re  was then  allowed to  s tan d  
two days whm  th e  a lc o h o l  * was - removed - by d i s t i l l a t i o n *  
fhe r e s id u e  was made s t ro n g ly  a lk a l in e  and th e  amine ■ 
e ^ t r  r t e d  with e th e r ,  ft,® e th e r e a l  s o lu t io n  was- f re e d  
from so lv e n t  by ev ap o ra tio n  and th e  r e s u l t a n t  amine 
d r ie d  over potash* . |13g*#y ie l d  26a)#. fc.p, 94-100*
c * f - 0 » 3 ° ( l ,2 )«  \
Reaction between "(*) Amyl am ir e  and''Citrous Acid.
Amyl&mine ( 1 3 ^ - 0 * 3  ; 1,2} in  w& tor,(l50c*c.)  
was' ca r e fu l ly  n e u t r a l i s e d  w ith -S i-hydroch loric  a c id  end 
& s o lu t io n  o f  sodium n i t r i t e  0 5 g * f 3  mo!e&) in .w a te r  
( 7 5 c . c . ) added.- The r e su lt in g  solution was s t ir r e d  end 
h ea ted  to  bo iling*  t h e - o i l  which s e p a ra te d  was d i s t i l l e d  • 
©ff as  .formed a n t  se p a ra te d  -from th e  aqueous d i s t i l l a t e  
f i l l s  o i l  {5g. i was com pletely o p t ic a l ly  in a c t iv e  and, on
■ d is t i l la t io n *  y ie ld e d  & f r a c t io n  b .p .  -12S~13X®,( !* % •}
which was sis© o p t i c a l l y  i n a c t iv e .
P re p a re t io n  o f  (#1 Amyl Bromide ■
To f ~ ) s m y l  f lv,ohol (? 2 g . ,  0^ 7 .7  j 1 , 2 ) , '.'cooled . 
t e ;«40 f . was added phosphorus tr ih ro m id e  (lX2g*) cu r in g  
4 J hour®. ■ i l f t e r  . s ta n d in g  rO tem igh t th e  'r e a c t io n  m ix tu re  
was hea ted  o n ' th e  B t m m  ha th  du ring  2.5 m inutes; a f t e r  15 
m in u t is  water h e $ m ':%Q s e p a ra te  and a t ' t h e - e n d  o f  the  
r e a c t io n  .the s o lu t io n  was poured In to--ice /water;' the  
hromlde, which separated* «  washed'with, i c e  w ater, cooled ■ 
oo& eentr& ted•su lp h u r ic  a c id  and sodium e& rlxm ite so lu t io n  
t h e n : f i n a l l y  with 'tee water and d r ie d  oyer calcium  c h lo r id e * -• 
■■ivEhebromide o b ta in ed  (S8g**y ie ld  ?2 S} tmd:-o£ * 7 .2 5  (1 ,2 )  ., 
and a f t e r  d i s t i l l a t i o n ,  b . p ,  65tS7°/140am .» o £ » 7 * 2 5 ° ( l ,a ) .  ■ 
Brauns (J*lla.s..Kat.# Bur .S tand  ♦,Iy5Ti 18*515} g iv e s  b.p* 71 *7/150mm 
and o£*4*94& {1,1}*-
Fr e r s t  a t  Ion o f  I-}  Amyl&mine fro m ' {*} Amyl Bromide*
;/ :lmyl ■ bromide' (5g* ,<?C *7*25 |l,2 ) was d is s o lv e d  
in  e th y l  a l c o h o l■(S00C*c* o f  ^3 /  and ammonia added (100g .? 
0*88)* .' A slow ■ stream  •'o f ' ammonia, gas was hub t ie d - th ro u g h
i : ; ; j ^ L ; ^ a ^ ^ i y a ^ ^ ^ ^ ^ t t ^ i t i t t i a f c i m ^ ^ ^ ^ ^ ^ ' ,* ^ " tfittr;rSt:!£-",tJtgf-*JaU- . - - -  ....................  ...........-
f  -
; , v  . ■
and, w ith  s t i r r in g *  ■{4) amyl bromide added a t  a  r a t e  o f  
• 6,0g* p e r  .hour aver a - p e r io d  o f  66 hours • whm  a t o t a l ,  o f  . 
112g* o f  bromide <had boon added* 'A fte r  s ta n d in g  two days 
th e - r e a c t io n  m ixture was n e u t r a l i s e d  w ith h y d ro ch lo r ic  a c i d : 
and th e  a lco h o l d i s t i l l e d  off*  B e fo re ' remov&l of. th e  .■ . 
a lc o h o l  th e  unre&cted b ro m id e , .which' had b e e n ;p r e c i p i t a t e d  - •
: b y ' th e  h y d ro ch lo r ic  a c id ,  was rv te d  (35g*) end showed
■ ' .*9*77°{1,2) l*e* a lm ost o p t i c a l ly  pure*".;,--..
f h a - re s id u e ,  a f t e r - c o n c e n t r a t i o n  , was made 
‘ . s t ro n g ly  a l k a l i n e .and shaken with e ther*  .She e th e r e a l
■ so lu t io n  w-,.s d r ie d  w ith  poteh rn« th e  so lv e n t  evapora ted  • 
le a v in g  di-amyl Aiia (20g*| b*p* 1?!KL800* .
( 0 ) P re p a ra t io n  o f  (-} Am.l* **ine by t fa e r ie l* f  U
'Prer.o r a t i o n  o f  1*1 Amyl Iodide* : . -
iif»W nm r»n "nfniw i irinrnni rnmmi- n on -.... . •rn-riiim rjniir rilUminr f n i i* rviw - rn rV n Tin-i iri)p ',^ iiflta i'i.i)iiriN»>i~Jnlfl
• .Mmyl a lc o h o l  I2v0 *# o ^ - 5 * 5 5 ° | l ,2 )  was d i s t i l l e d  
to g e th e r  with con ten t, b o i l in g  h y d r io i io  a c id  (270g*)
She heterogeneous d i s t i l l a t e ,  . b*p*.‘9S0# wag shaken w ith 
; e th e r .a n d  th e  e th e r e a l  s o lu t io n  washed w ith w ate r ,  sodium 
th io s u lp h a te  -so lu tion , sodium- ca rb o n a te  s o lu t io n  and w ater 
then dried* Evaporation  o f  the  so lv e n t y ie ld e d  (*} ...
. io d id e  ( 9 7 » 3 g * t  y i e l d  49.1), b*p* 45~45 /2$am «f o<^*l,25° (1*2)
I U b  ]
Reaction between (*} im jl  Iod ide mid Fotossinm Fhthallm lde* !
nawii n m ^  ■<m w * . . w * - w t o ■'?■*&#* *&■***■»!**'«**■ **»*'*» ■■«*«* »  A  < # » » .& *  ■*>* *> *» w w ^ 5H W « w t mw> w'.a w » * » * » » »  ■■■«. >* > '■»» #  i*> w  am*  n n wim * ' ' " * * * * *  tw m w w  j
Amyl iodide-;(9?g*# o i£ + l* 2 5 * |i#2} and. potassium  j
phth&li&ide {92g#) • were • h ea ted  a t  120 to  X25 d a r in g  one j
hour. ;.Xhe product' was d is so lv e d  in  a lc o h o l  and d i lu t e d  j
■with w ater when th e  . £'*) ••’io d id e  .was p r e c i p i t a t e d  from" j
q  • j
'so lu t io n ' (o?g* u.p»v 45/20fa®*# o< +2’*9 ' ;1 » 2 . |
■■*<. ': .. ■• .. ’ .•.•. ■ ■". ' - ■:; '  '. ■.' ; ' , ' I
,pr-ngr t lo n  'o f  c~i sed -B u ty l tlathyXamin©* from sec-B u ty l 
Mexnyx Bromide*: by-' b e b r i e l 1 e : Method * ■ .
eec-B utyl m e th y l ' bmsi&e |22g*# c**%9*770 ? l , 2 ) ,  . I
' i
prey.s red  fro® («•}’ s e c -b u ty l  w rbunol and - phosphorus . |
" triorom ide, was ,heated, w ith potassium  phth&limide •{28g*), 
in  a  s e a le d  g la s s  tu b e ,  a t '  210-22O0 » during  3^ hours* ■ 
fhe r e s u l t i n g  brown mass was washed from th e  ' tu b e  with 
w ater &nd h ea ted  to bo iling 'w hen  a  heavy. brown o i l  se p a ra te d ;  
t h i s  m s  d is so lv e d  in  e th e r  and th e  e th e r e a l  s o lu t io n  washed 
w ith d i l u t e  sodium hydroxide, water and dried- over calcium 
'.chloride# • Evaporation -of th e  so lv e n t y ie ld e d  Jta&myl phth&llmide 
{21.bg*,y i e ld  70 |)#  x\@ P-arayl phth&limide was h ea ted  on the
steam bath  w ith a  1C s o lu t io n  o f  sodium hydroxide (45c#c#) and 
a  X2$ s o lu t io n  © f. h y d ro ch lo r ic  -sold ( iS O e .a . ) added to  th e
.co o led .©elution* 3dbs jd; s o lu t io n  m s  h e a l td .^ n  the steam 
ha th  burins four hours then a f t e r  making.strongly  ?ktmlln& ^
. th e  U n r a t e d  amine ■ w&© d r ie d  over p o ta sh  and d i a t i l l e d *  
:{$«ug.*,y ie ld  .sj ) ,  b*p. 94-95^,,. -7*79d '(i*2}*
Ifs rek m M  {B er.,  15*04,37,8 49) g i f t s  t>*p* 95*f>»9SS a n t  
'.’" M f - 5 . i 6 ;  4 5 0,7503.
g«? o t t o n  t e t y v g .  , ^e t h y l 1 ml; a :a n d  t i t m im vM M :*u
■ t ' io 0seo -B u ty l methylamina .{&*©$*, < ,-7*79 } l , t )  
was -c a re fu l ly  n e u t r a l i s e d ■with 31 h y d ro ch lo r ic  ac id , and 
a  so lu t io n ' o f  sodlpm n i t r i t e  , (15g*» 3 m oles*) in .w a te r  
. (ldOQ*e« ) added* • B'o v i s i b l e  r e a d t io n  occu rred  a t  room 
tem pera tu re  .and th e  r e a c t io n  m ix ture  was s low ly -hea ted  to  * 
■boiling* A vigorous e v o lu t io n  o f  n i t r o g e n  took  p la c e  an 
h e a t in g  and d i s t i l l a t i o n  was con tinued  u s f t i l  t h i s  ceased ,
* 2§ hours* . . th e  o i l , .w h ich .sep a ra ted  from th e  d i s t i l l a t e ,  
was examined in  - th e  poX&riraeter and showed.,
- t h e :d i s t i l l a t e  was shaken w ith e t h e r ,  th e  e th e r e a l  l a y e r  
.d r ie d  m i  th e  so lv e n t  evaporated} th e  re s id u e  was d i s t i l l e d  
and th e  b o i l in g  range i s  d iscu ssed  in  th e  t h e o r e t i c a l  sec tion*
»<+C
S t a b i l i t y  o f  (4-I Amyl bromide s.t l-l@va.teci fempa^ tures
Amy 1 b r o m ic  • { §*0g«.* ^ + l » 2 ° f  1»Q«25) m s  h ea ted  
a t  140° during  t m  hours  under, re f lu x *  On cooling* th e  
bromide had {1*0*25} and m  . d i s t i l l a t i o n  a t  ••
a tm ospheric  p re s s u re ,  feup*X18~120% ■ showed no change 
in  o p t i c a l  a c t i v i t y *  . A f te r  s tan d in g  fo u r  days a t  room 
tem pera tu re  th e  r o ta to r y  power o f  th e  d i s t i l l a t e  was 
cheeked 'and showed; ^ % l f 2° {1 ,0*25). ..
S t a b i l i t y  o f  {*) Valer&ldexlme in  r o i l  in  f Podium ^e thov i >->/
i«(wirMiri~|iwr|,v* r o n - f - iT i^'Wrr t <»' r r t i i t^ i •■i*rm ciV Ti r-n  ^Frit 11-t^Vf -■)i,>-Trrt-t-r 1—r T-f t tnt -tirr 'm v ’n n  rnfr T itrn *  rron inir<-rt « Tnrr n*n Tiirt-rff-ttw»-rnrrnj« *» TH'< imir^ moo *■* m * ■»««»—n n .inwiBlrviHi • >m uwnH'init «'im n in * )■* iww.n fwiiffwin » MU
Met r ^ l  S ala tion .
fa le rs ld o x if ia  {4*-%.* o ^ # 2 $ *5°; 1,2} ■ m s  added - 
t e  rn .so lu t io n  o f  sociiua |l«Sg*} in  m ethanol {20g*j*
^  - C? . .th e  r e s u l t i n g  s o lu t io n  showed <\3>*5.5&'” ’{1 ,2 )•  A f te r  
heating*  under r e f  lux* . du ring  one hour th e  r o ta to r y  power 
was found to  he uncn nfe @d* th e  -©elution m s  n e u t r a l i s e d  
and th e  crime recovered  90°/3Smm*, o£*4-25*5° ( 1 ,2 ) ,
i m
i
H&eeml&&tidn o f  i+ i  Valeraldehyde in Alkaline Solution* •'
(*} VslerfUdehyd. CJ.7Sg,, 1 mol., <*T+41.4°; 1,2)
m s  added..to a.- so lu t ion  of sodium (l*&g«, 1 mol*) in  methanol
\
( 20g * )a n d  the r e su lt in g  so lu tion  found to h® -completely ■ 
raeemised within ten minutes*';
(b) fo iraler&idehyde i5*0g.» 0«dS iaoi,t o^ *744.82°*1,0*25}
was added a so lu t io n  of -sodium {8*-825g*» O.OOf mol*) t»-
1*1 0methanol (5e.c.). fha resulting solution showed 00,44*21 | 
( 1, 0*15) and a f t e r  standing' 20 hours a t  .room temperature.
■ oCjJf 43*28° (1,0*25)* the aldehyde, recovered by d istilla tion , 
showed o ^ * 3 ,0® ( 1 ,0 .2 5 ) .  ' \
(e) lo traieraldehyde -(5 .0g.»'0.05. n e l , ,  a**,+4.S2°;1»0.25)
was added a solution o f  sodium (0 .025g.»  0*0Qlmol) in 
methanol (So*e#)« ' fh® resulting solution, which showed 
^3  44*18°(1,8*25} was allowed to stand at room temperature 
and the rotation'determined at intervals* liie results are 
shorn in the following, table and on the accompanying graph*
IT':’;
>.**  i m r . u m w £L2 °<jr (*,o-zs)
" , ' 44*18 189 hours +2.78
22 hours ' 43*51 ' 213 • * +2.67
48. * 43*31 ‘ 309 ■ * +2.47
72 ** . 43*20 ■
141 * • 43.00
IS 3 % ■ 42.89 ' ■/
(4 )  - T® {*} valer&ldehyde £2 ,0g ,p  0 .02  mol,.* *2.97$
1,0*25) m s  added p ip e r id in e  {O.lg.* '0*001 m ol*). : th e  
r e s u l t i n g  so lu t io n  showed <^*2*1$ : {1,0.25} * ' A f te r  s tan d in g  
a t  room -.temperature .during  1 1 8 -hours-the  rotatory  power f e l l  
to  <H>*0»27°(1»0«2$J and a f t e r  t h i s  . f i r s t  r e la t iv e ly  r a p id  
drop th e  r a t e - f e l l ' o f f  rap id ly *
the  r e s u l t s  a r e  expressed  g r a p h ic a l ly  in  th e  
accompanying g raph . • •< .
IRFaS-RBB ABSORPTION SPECTRA
the fo llow ing  i n f r a - r e f  ab so rp tio n  s p e c t r a  a r e  
plotted oik a r b i t r a r y  wave le n g th  s c a le s  which a r e ,  however,
d i r e c t l y  r e l a t e d - t o  one another.? i t  i s  "thus possible-to
■ 1 ■ . - \  : 
compare any one s p e c t r in  w ith 'any o th e r  in  th e  s e r ie s*
sec-Butyl Carbinol.
iso-Butyl Carbino1.
2J20
tert-Amy1 _A1c ohol^
,r;,r | j f t* \ / t t  1 •rrrr r r y - n T T TrT^—» r r i r r t r T 'arr n rm — rrrrrf'rrr-yrrTrT -jr*---------- |rrT*TTrr'T’T^TTT?^’T 1sT ^ T T frl r m r T m r j —
VL l> Ik IS It  n  IV* I*! lO H 2.x. *.* i<*.
)
Deamination of ( - )  sec-B utyl Methylamin e . 
Fract i on b .p , 113 to 129°.
Deamination  ftf  dl-Amylaminei. 
Fraction b . p. 98 to ,103°
P a g in a t io n  o f  dl~sec~Butyl ,uMethglamine± 
Fraction b«p. 13L5 to -_129°
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